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PBEFACE. 



The object of this sories is to bring into one focuB the 
leading features and present position of tbe most im- 
portant indnstrioB of the kingdom, so na to enable the 
general reader to comprehend the onormona develop- 
ment that has taken place within tho lost twenty or 
thirty ycara. It iB evident tiat tho groat incroaBO in 
edncation thronghont tlie coantry has tonded largely 
to foster a aimiiltaneoua interest in technical know- 
ledge, oa evinced by the spread of Art and_ ^Science 
Schools, Trade Museimia,: ijitanlation^l :EifeiI>feons, 
&c.; and this fact is b(Jri£e'j6ut' by.Di'pijritgal of the 
daily papers, in which the pyol^iiieoea gij^n. to every 
improvement in trade or machijieiyattpBta.tlie desire 
of the reading public to| kn^vc^qjre'.atioilt these 
matters. Hero, however, the difficolty commences, for 
the only moans of acquiring tliis information are from 
handbooks to the various mauufacturcB (which are 
usually too minute in detail for general instruction), 
from trade journals and tho reports of scientific 
societies ; and to obtain and systematize tboai w».Ue.\.t^ 
details ia a laboor and a tox "Q^oa VSisia wsii- "^iwa^jR'* 
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PREFACE. 



which comparatively few persons care to surmount. 
In these volumes all these facts are gathered together 
and presented in as readable a form as is compatible 
with accuracy and a freedom from superficiality ; and 
though they do not lay claim to being a technical 
guide to each industry, the names of the contributors 
are a sufQcient guarantee that they are a reliable and 
standard work of reference. Great stress is laid on 
the progressive developments of the manufactures, and 
the various applications to them of the collateral arts 
and sciences ; the history of each is truly given, while 
present processes and recent inventions are succinctly 
described. 
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BEITISH 
MANUFACTURING INDUSTEIES. 



JEWELLEET. 

By Georqe Wallih (South KenEington Museum). 

Thk love of personal decoration is inherent ia man, 
and is chniactoriBtic alike of the condition of Bavnge 
and civilized life. We have no record of a people, 
however primitive, in whom the desire for ornament 
of Bome kind Loe not existed, and did not manifeet 
itself in surae tangible and unmistakable form, either 
by tattooing devices on the body itself, or suspend- 
ing to the ears, nose, and lips, metal or other oma- 
menta, either by perforation of the cartilage or by 
preeaure. The doeoration of the head, by a bandage 
across the forehead ; of the neck, by a collar ; of the 
arms and wrists, the Ic^ and ankles, and finally the 
fingers and toes, appears to grow by a systematic order 
of procession from tho minutost ornament, up to the 
most redundant and elaborate display of the jeweller's 
art, as seen amongst the wealthiest orientalists of past 
and present times. Nor would it he ■ver^ difficsiDi 
', to tmco in the intricate tattocnugs ut '''■ wa'^" ^oaisis. 



3 Bsrrrsa masufactttrth'^ mDrsntns, 

«f ««u-MT*g« pM^ks, the basis of demgn on vbieh 
Ika gHMnl toraa, and e^veci&Qy the minater details 
vt Iha jevaUery of b later coDdition of eocial and 
dtiMlkj Ufa haTO been groDnded. The use too of 
isitabk Bfttsnl objects, each as sheila, seed veeseli, 
, drilled Btooee — either singly or in 
I cufiibinatioiL, has been largely sug- 
gMtiw of an important class of personal decorations 
prodneod in metal, especially amongst the peopla of 
tUbtt. 

It wofdd probably be too much to say that the more 
primitiTe peoples had always some repreeentsttve pnr- 
pow in wbal they wore in the way of personal adorn- 
BMtt ; bat that they appear to have had an ioatruuUve 
I of the fitness of what they wore for the 
a for which they wore it, owy be safely aseerted : 
iadatxl jtiat as much as the tattooed badges of the 
chieftain recorded his deeds and marked his rank in 
bi< tribe, or " nation," or the decorations of civilized 
society mark the conventional position, or the actnal 
pFublic Nervicos of the wearer. 

Id thitN indicating a common origin, however remote, 
for moch of tho personal omamont used and worn 
nndur varying coiiditiims by every people in the world, 
it iH not by any moana intended to set aside the fact, 
that tlw application of decorative design, in form 
an<I dotail, to th» instruments necesBary for fastening 
chithinij upon tho person of the wearer, has not 
largely influenced tho oatnre of the materials selected, 
thi) ehara^ir of the contrivance, and the outward 
f'jnii and ni'jKianuioe of innumerable objects in nse 



JEWELLERY. 3 

from the earliest periods, dowa to the present time ; 
and to which the generic name of jewellery is now 

A jewel is not necessarily an ohject of use, but 
it must bo one of precious material, or materials fitted 
for use ns a personal omam-ent. The word is said 
to come to ns throngh the Prench from the Latin 
gaadiym (joy); — jouel,Jo^an; and though it is Bome- 
timos used to describe a single precioue stone, it is 
not in this sense that I intend to nso it, but in its 
wider and more general signification. 

As in many other matters oonnected with the in- 
dustrial arts, we turn to ancient Egypt for the earliest 
illustrations of working in gold, and the nso of vitreous 
substances for giving variety of colour in combination 
with fitness of furia to use, amd to enhance the ex- 
pression of the symbol which invariably suggests the 
basis of the design. The Egyptian mode of sepulture 
has been the means by which admirable examples of 
the jeweller's art, as practised long prior to the exists 
ence of such an industry amongst any other people of 
which wo have record, have come down to us. The 
fact that the most cherished and valuable personal 
ornaments of the dead were buried with them in sarco- 
phagi, lavishly decorated, preserved these valuable 
illastrations of the maimers and skill of a people long 
since jMissed away, as shown in the International Exhi- 
bitions of 1862 and 1867, by the remarkable collection 
of Egyptian jewellery belonging to the Khedive of 
Egypt. These were discovered by M. Marictte nea-v 
Tbebcs, and were taken from ftie iiq&& tS. ^^'a«i. K^ 
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Hoteb, found at the entrance to the Valley of the 
Tomb of the Kings. 

As might be expected, this jewellery partook in 
its design and execution of all the leading character- 
istics of the arts of a people, which had left such ex- 
traordinary monuments of greatness and power behind 
them. They showed unmistakably that the artificers 
who produced them were well acquainted with the 
various handicrafts of hammered work, chasing, and 
soldering ; that they had full knowledge of and mastery 
over the processes by which inlays of coloured mate- 
rials were used as an adjunct to the gold, or in which 
the gold itself was subordinated and simply used as a 
vehicle for displaying colour, and that, like all the 
Oriental peoples of later times, they had used the meanc 
at their disposal to imitate or suggest the effect of the 
combination of precious stones, which, if abundant, were 
not so well adapted to the special purpose they had ir 
view, since their artistic imitation in vitreous sub- 
stances was more under command for the purposes o\ 
surface decoration. We shall see in due course how 
this system was carried out in later times and wit! 
what extraordinary results. 

The only record of any value of the use of jewels, oi 
jewellery, by the Assyrians, is found in the bas-reliefg 
of this ancient people. Their use of personal orna- 
ment is here shown in a very distinct manner, bi 
we can know nothing of the character of the worl 
manship. 

Discussing the question as to whether the Phoeni 
cianB were manufacturers as "well «»& TCi£nc^^[^Ti\i^ ^\xiJCi 
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specimens attributed to ttem have been c 
more likely to bare been curly Asiatic Greek, tbe gold 
triiikets and jewellery of the EtruscanB present the 
first practical lesson after the Egyptian. The speci- 
mens of the handicraft power of Etruecnn goldsmitts 
and jewellers, wLicli have come down to us, show a skill 
in these arts some six or Eeven hundred yoors before 
the Christian era which are not surpassed, and in some 
respeota cannot be equalled, by any modem workers in 
gold ; and our method of decorating, or giving tone and 
richness to the surface of the metal by granulation of 
that fiurface, has only rccentlj been attempted to bo 
imitated with a certain measure of success. Signer 
A. Castillani, of Eomc, ha^attemptcd to revive the old 
Etrufican mcthodB, and in this he has been assisted by 
the tenacity of tradition amongst the workmen living 
in tbe Abrazzi, and by bringing their skill and 
m.etbods, handed down from goncration to generation, 
to bear upon modern wants. Caetilloni's examples of 
this class of JeweUery in its recent revival by him, 
esh-ibited at the International Exhibition of 1872, wore 
remarkable specimens of past methods, Buccossfully 
appliod to meet modem wants and ideas in the most 
refined and elegant form. 

As might be expected, the Greeks left their impress 
apon an art in which reSnement in design and skill in 
handicraft power has so much to do with success ; hut 
then it was with them, as it unhappily is not with us, 
that the designer and the workman were united in one 
person. Thus the thought and its rco.U'Cii.tiwQ. ■se^'a 
one. Tbe Greeks escelled, OiB Ta\^\.^«■ 'bi.\r>Ak&-"'^ 
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tlie character of the models selected, in the fioisli n 
they brought to hefir npon the work by chasiog, in H 
remnrkablo manner in which thoy onited by Goldra 
the tbinneEt pieces of metal, as also in thoir i: 
work ; whilst thcj also used the granulated b 
already spokcD of in connection with Etriucaii t 
and with equal sacceeti. The freedom with whidi t 
Oreebe treated the forms they adopted in their objec 
of personal decoration ie remarkable, and in this the}^ 
simply took ekdlfiil advuEitago of the thinness of thr 
metal, to avoid the most rigid treatment required in 
greater mosseB of material. 

Koman jewellery, like Roman art generally, is little 
more than a reflex of Greok. In short there can bd I 
little doubt that it was for the most part the prodiu 
tion of Greeks, working in a legs refined spirit, 
itoman conquered, or purchased, the means of liu 
and refinement, and the Greek was ready to adminiats 
to both. At a late perio<i Egyptian and Asiatic fc 
find their way into Koniian jewellery. Rings T 
largely used npon the fingers, a fashion said to havp 
been derived from the Etruscans, and from the i 
and character of some of these which have come dowi 
to modem times, they wore probably marks of officia 
authority. There are, amongst the rings acquire'' 
in the Waterton Collection, now in the South Kp 
sington Museum, aomo of the time of Pliny, which 
decorated with open work, being pierced throngh 
the sides of the bezel aud the shoulder, whilst or 
aionally the whole ring ia perforated. 

The neit distinct style of manufaetoie, ^wkih.^ 
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the Byzantine period as one of transition, is that 
known as the Morovisgiaa of the fifth ccntuiy, aadthe 
Anglo-Sason of later date. With them may he tieso- 
ciated the Celtic, all finally loading to the mediteval 
jewellery popularly known as the Gothic. We have 
orientalism rimning through all these, of a character 
more or less marked, but ever modified by the peculiar 
spirit of each age, yet ever preserving the traditions 
of the goldsmiths' ait in the application of details, and 
the adaptatioa of forms to nsa. 

The Merovingian and Anglo-Sason character of 
conatrnction and decoration, is heat illustrated by 
ornaments, in which thin slalis of gumet are set upon 
films of diapered gold. The slabs are dirided, and 
held in position by thin walla of gold, soldered verti- 
cally, as in cloisonn^ onamol, somo of the Anglo-Saxon 
examples being decorated with elaborate filigree work, 
executed with marroUous accuracy and skill as regards 
detail. The headed work, and cords of twisted gold, 
brought into play by means of the intricate convolntiona 
of their details, is ever a snbject of interest to the 
antiquary and the intelligent jeweller; not only from 
the Jinegee which characterizes the execution of the 
work, hut for the exquisite and appropriate character of 
the design, which nevor seems to fail or exhaust itself. 

The Celtic hammered work in plates of gold, of 
various sizes, forms, and adajitatjons to uses now un- 
known, are evidences of another kind of skill. The 
ornamental details are in repousse ; — vitreous pastes, 
amber, and rock crystal having a peifectly smooth 
rounded surface, or, apBa^ng, tefiosi-tsiSi^ ■, 'siis. '■'•*». 
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eiAoeko»,'' tue aHeo osed as deforatiTe adjimcte. 
Piligree and plaited wiork, and delicately orerlaid wire 
omaments, also characterized much of tbe Celtic 
jewelleiy, together with niello and enamel. The 
eldll in eiecntion and wondeifbl eabtilty of design 
found in some of dieee omameDts discovered in 
Ireland and Scotland cannot be excelled: but tbe 
Oriental spirit manifeflted in some of the specimena is 
mmifltakable . 

Uediffival jewelleiy of the period from tbe tenth to 
tbe thirteenth centniy, is rarely seen except in the 
form of rings. These are either of great simplicity 
or massiveneflH, and frequently of both. They show 
little tendency to elaboration in the way of ornameiital 
details, or any depaiture from tbe essential form 
nuMiwary to the object in relation to its nse. 

The sixteenth century, known as the period of the 
iHn^ue-cenlo, brought as great a change in jewellery, and 
objects of personal decoration, as in any other division 
of the arts, Gothic art had expended itself, but had 
stamped its spirit on everything of use and decora- 
lion, whether civil, military, or ecclesiastical. It 
had IxK^ctno fossilized, as it wore, dead, and utterly 
oimtjary to the now condition of things which spring 
up with the revival nf learning in Europe. All its 
forms and trnditions had to give way before the geniu 
of the artists of tlie dnque-eenlo period, men who w' 
not linndinrAftHnioti merely, but artists in the best sei 
of tlio weril, when the jewellers' art cnlminated in i 
wiirlis of Albert Purer, Bouvonuto Celleni, and EU 
Holliuhi. 
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The Italian goldsmithB and jewellers of tte eingue- 
eenlo Lave left such examples of their ability, as will 
ever eontiniie to influence in a greater or less degree 
all futare workers in gold. The character of the 
design and workmanship, at once so rich in detail, yet 
BO light and elaborate in the mass, the exquisite 
orriuigenient and introduction of the gems employed, 
the beauty of the enamel, whether opaque or translucent, 
and the perfect adaptation of the jetrels to nee in con- 
nection with the rich and elaborate coBtnmea of the 
period of which these jewels formed no inconsiderable 
portion, muKt ever leave the cinque-cenio in the ascen- 
dant, as regards its decorati've character and the art 
power displayed ia its design and eseeution. 

Of the seventeenth and eighteenth century works, 
very little need be said. The art became more or less 
mechanical, with excellence of workmanship in the 
accurate manipulation of tbe metal, the elaborate 
cutting of the stones, the fitting of the parts together, 
60 as to convey the idea of a finished article, but with - 
very little regard to the special relation which the 
ornament was intended to bear to, or the part it was to 
play in, the costume of the period. Gorgeous in the 
abstract, the clustered diamonds were often brought 
together rather for the purpose of combining a given 
value in some settled form, than for the purpose of 
utilizing the beauty of the stones for the realization of 
&n elegant and appropriate design. The problem to 
bo solved had altogether changed. It was no longer, 
" Given, a design to ho realized in mateiiala \«&l^!tJAR\. 
(o render the object & woi\ at art sav'iaX^'i ^«t '*'**'' *'^'*' 
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persoual decoration," bnt it wrb, " Given a certain 
number of precious stoa&s of eicoptional size and valns, 
for the combination and conetrnction of an ornament 
which, whether suitable for wear or not, should bo of a 
fixed value in money." I'ine art workmanship khriulca 
&om the solution of such a problem, when mechanical 
powerondgkillin constraction is oppoacd to sound taste 
in the realization of beauty and fitness of purpose. 

It was not until after the Groat Exhibition of 18S9 
that much attention was paid to the perfectly ci 
and generic character of the Oriental design. 
jewellery of the East liad bceu up to that perid 
regarded as only fit to be classed nith the om 
for pereoual decoration, used by semi-barbarous peoi^ 
in all quarters of the world. A careful t 
however, of the examples exhibited in 1851, and f 
others which Bubsequently found their way to Enrop| 
showed that these Eastern jewellers had really 1 
the foundation for much of the tradition which 1 
existed from a very early period in the goldsmiths' a 
jewellers' art as exercised in the West, and that, howevi 
rude or uncouth the surface finish of stc 
work might be, the ornaments were instinct with t 
true spirit of decorative design. Nor could it be bi 
that, considering the primitive means at the dispc 
of the workers in gold and silver, they fell belos 
Western workman in true skill. With an instinctiTij 
perception of harmony of colour, the piimitive hue ( 
stones, brilliantly tinted translucent enamels, filigi 
work, and twisted wire work, were brought to 1 
3ouBtructionB] in which akiU. oi '\ 
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waa only secondwy to the perception of beauty that 
gOTemed the prtiductiou of the various objects, which 
Oriental tradition and cuatom led the joweller to 
eiocute. It was only when under some European or 
other foreign influence, when the norker attempted to 
adapt hia art to forms suited to meet Western require- 
menta that ho failed. The want of congmity between 
the genera] form as adapted to European use, and the 
traditionary decorative detaila, was fatal to Huccesa. 

The traditional jewellery of Europe is best illus- 
trated in what has heen called the " Peiujant Jewellery" 
of the various Continental nations. These vary coa- 
Biderahly in difTereut localities, aa regards the gcnei'al 
forms of the ornaments themselves and the character 
of the detallB, but the must ancient and genuine 
examples appear to be all based upon one simple mode 
of production, that of a thin plato of gold or silver in 
which the design is executed by perforations, delicate 
repouBs^ work, and the setting of stones, either real ot 
imitation. 

The custom of the ornaments of the women of one 
generation descending to their dftoghteis ia the nest, 
and being handed down in families from age to age, ia 
altogether so contrary to the modem notiona of change 
of fashion within short periods of time, that we see 
at once the old and new systems are diametrically 
opposed to each other, and as the influence of modern 
change is widespread and inevitable, the preservation 
of specimens of the jewellery of the common people of 
the various countries, not only of EaYU^, WV sA '^a& 
world, bos been a subject ^^^lic^ \iaa ftii^'j,^^. -oissjii. 
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attention since 1867, when Signer A. Castillani of 
Borne brought his famous collection of Italian peasant 
jewellery before the public in the Paris International 
Exhibition. This collection is now in the South Ken- 
sington Museum, classified to illustrate the varions 
provinces of Italy ; and large additions have been made 
during the last two or three years of specimens of 
French (chiefly from Normandy), Spain, various parts 
of Germany, Denmark, Holland, Switzerland, and 
finally, of the common decorations and trinkets worn 
by the people of India. 

The study of the historic styles of ornament as 
applied to objects of personal decoration, together with 
those above quoted, as open to the student in a national 
museum, is of the greatest importance to the success, 
not only of the designer but the workman. Former 
methods of treatment, combinations of effect, and even, 
in some degree, of manipulation itself, may be suggested 
by the careful and intelligent examination of what has 
been done in the past ; not so much, however, for the 
purposes of imitation, as to suggest a unity in the 
conditions of all good designs : viz. adaptctUon of the 
object to use, the nature of the materials employed, and 
the handicraft, or mechanical methods, by which the design 
is to he realized. 

Thus far I have been dealing very briefly with the 
production of jewellery in the various ages and coun- 
tries of the world as an art, and not as a manufac- 
ture or industry, into which a systematic division of 
labour enters for the purpose of economy, or to which 
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modem science in the application of mechanical and 
chemical meaiiB has been brought to bear, to meot the 
extended and constaatly extending wants of modern 
civilization. 

With the incrooBO of wealth, the estension of com- 
merce, the growth of lusury, and let ub hope, too, an 
advance in refinement, and a love of art, new wanta have 
arieen aa springing out of the old ones. These wants 
may tako new forms, and manifest themeelves when 
met, in new fashions ; but the original sentiment is the 
same, and the personal decorations and jewelled ad- 
juncts to dress of our day, stand in the same relation 
to the love of embellLshmont and ornamentation in- 
herent in man, aa it did thousands of years ago. 

It is impossible to give any precise date at which 
the production of jewellery in its modem form com- 
menced in Britain. It may be safely assumed that the 
Huguenot colony, which settled in Clerkenwell after 
the revocation of the Edict of Nantes, although reputed 
to have been chiefly wateh-makora, werealao producers 
of objects used for personal decoration. In the early 
and middle portion of the last century, the production 
of silver bnckloe, which formed such convenient ad- 
janctB to the dress of the ladies and gentlemen of the 
period, was carried on at Clerkenwell ; and there ia 
good authority for stating that ornamental steel-work, 
which proved so very important an item of industry 
at Wolverhampton, was also caxriod on in Clerkenwell ; 
and that a trade intercourse esdated between Clerk- 
enwell ae the metropolitan cemtre oi tkt^ u 
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of personal ornaments, and the provincial sonioeB of 
production, Birmingham and Wolverhampton.* 

The latter town was fjEunous for the character of its 
artistic productions in steel, which fonnd a ready 
market in London and on the continent of Europe. 
These works consisted of chains, chatelaines, bnttoDS, 
buckles, clasps, &c. They were frequently embellished 
with the fine cameo-like productions of Wedgwood in 
blue and white jasper, or painted enamels executed at 
Battersea and Bilston, the latter being of a common 
character. Some of the more beautiful enamels were 
however imported from Paris, and sent back, set in 
exquisite mounts of steel. Sword hilts too were pro- 
duced in considerable numbers at Wolverhampton. 
This industry came practically to an end at the period 
of the first French revolution. It lingered in a very 
attenuated form for many years, but finally died ont 
with the skilled workers who had at one period carried 
it on to their own profit and the national credit. 

At Birmingham, the now famous workshops of 
Boulton and Watt, of Soho, as also many smaller 
manufactories, produced considerable quantities of 
articles not only in steel, which seems to have been a 
speciality of Wolverhampton, but in gold and silver. 

The production of a special kind of jewellery was 

♦ One of the most eminent steel workers of Wolverhampton 
in the last century, a relative of my own, an aged man when I 
was a hoy, told me that he commenced his industrial ccireer in 
Clerkenwell about 1770, with his uncle, who was a silver buckle 
maker to the Court, and that from about 1780 to 1792 he had 
himself supplied large quantities of steel omameuta ta the 
Courts of England, France, and Spain. 
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1 carried on at Derby. These consiateil in neatly 
designed pins, stnds, broocheB, and rings of a peculiar 
style of setting, still known amongst the seniors of 
the jewellery trade as the " Derhy style." Birmiugham 
and Clerkonwell appear to have iinaUy divided the 
trade between them, so far as any organization or 
aggregation of industry was concerned, and in all pro- 
bability this arose ont of the skilled buckle makers 
gradually adapting themeelvee to changes of fashion, 
the new generation of workers seeking to rival the 
productions of foreign jewellers, or imitate those pro- 
ductions, when brought under their notice by the mer- 
chants whose businosB it was to supply the demands 
of distant markets. 

Lapidaries to cut the stones, real or imitation, with 
which the buckles and buttoEs are freijuently aet; 
engravers, enomellers, and chasers to embellish the 
metal itself; solderors to put the parts together, were 
80 many skilled workers, ready trained to the use of 
their eyes and fingers, and therefore as nocoasity arose 
ont of a change of fashion, prepared to adapt themselves 
to new demands upon their skill. In addition to the 
buckle and button makers, there were the makers of 
watcbkeyB and seals, the latter certainly requiring the 
assistance of the engniTer in the execution of devices 
of various degrees of intricacy. Intaglio heads sunk 
in steel were not imcommou in work executed at Bir- 
mingham in the Inst century. 

The difference between the productions of Bir- 
mingham and London — for after aW CWcVea'wOiS. 'is. 
simplj the jewellera' quarter oS tiio laat^a^a^iii ■*** 
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mach greater a fow years ago than it is at present. In 
Birmingham mechanical appliances may be said, frcmi 
the beginning of the jewellery trade, to have been 
essential to its success, and the varioos methods of 
stamping shapes oat of thin plates of metal, as origi- 
nally used in the production of steel work and buckle 
making, and subsequently as applied to button making 
(at one time the great staple of Birmingham), influenced 
in a large degree the methods adopted by the jewellers 
of that place, as distinguished from the pure handicraft 
system followed in London. 

These mechanical methods have now been deyeloped 
to an extraordinary extent, and are necessary to the 
success of the large concerns carried on at Birmingham ; 
superseding as they do to a very large extent the hand 
labour of the past, which is reduced to a Tm'TiiTn nnn in 
the production of articles in extensiye demand. The 
design or pattern being once settled, the production of 
the article by the gross is rather a question of ma- 
chinery and metal, than handicraft and skilL The 
accuracy of the parts as wrought out by machinery is 
such, that practically the articles themselves may be 
said to be fiung together by the hands of those who 
complete them. Even elegant designs for enamelled 
work, as well as imitations of engraved and engine- 
turned surface decorations are now produced by "stamp- 
ing " all the details at the same time, and by the same 
blow which gives the contour to the metal. 

It must be distinctly understood that in thus skett 
ing the growth of the jewellery trade as an imports 
indttBtry, I do not inoludd in any eexia^ I^Vq ix^asx 



toiieB of high clasB and court jewQllery, carriod oa to 
a Tery large exteut at tlte west end of Loudon, in 
which artiBtio workmen in gold are employed m the 
production of articles of exceptional rather than general 
demand. Nor must it be forgotten that there is now a 
largo and constantly increasing demand for artistic 
hand-made jewellery, which is supplied by many firms 
in Birmingham ae well as in Loudon, and that theee 
articles are sent to the best markets in the world. 
Several of these firms employ designers on their own 
premises ; and not only at the west end of London, 
but in Birmingham, there are manufactories where 
every workman is engaged in producing an object of 
jewellery by hand craft, with the oi'iginal design 
placed before him. 

I haye bo far traced, briefly no doubt, but with a sufS- 
oieucy of detail for all practical pui'poses, the origiii 
and development of the manufacture of articles used 
for personal decoration in England. It is now desir- 
able that the technical points necessary to an intelligent 
view of the nature of this industry should bo con~ 
sidered. 

The first step is to understand the nature of the 
material used. Of course modern trinkets, which may 
come to a certain extent under the generic name of 
jewellery, are manufactured of a great variety of mate- 
rials besides gold, silver, and base metal covered with 
gold or silver. Of such ore jet, glass in imitation of jet, 
tortoiseshell, bog-oak, coral, wood of varied tints, bone, 
ivory, and other substances. We must, how ever, qrv&ori 
our attention primarily to g,oV4.aii4si\c.t tstiianiSiQSa,'**' 
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with stones and otherwise embellished, and their imitar 
tions ; treating of objects made in any other material 
incidentally, or as a means of illustration. 

Gold in its pure state is neyer used in the manu- 
facture of jewellery or plate. It is afways alloyed 
with another metal or metals, and the quality is con- 
sidered to be at once sufficiently pure, and yet well 
adapted to industrial purposes, when 18 parts of pure 
gold are combined with 6 parts of copper, copper and 
silver, or copper, zinc, and silver. Gold of this quality 
is known as 18-carat gold. French jewellery is tra- 
ditionally of this standard. The English standards 
as indicated by the numerals stamped on objects at the 
Assay Offices are, 22 carats, 18 carats, 15 carats, 12 
carats, and 9 carats. The latter is used in the lowest 
kind of manufactured jewellery, but it is cmly by 
tradition that such a quality of metal can be called 
gold in any true sense. Still custom does not recog- 
nize it as base metal, in the usual acceptance of that 
phrase. 

The assay mark of much of the foreign jewellery is 
a very uncertain guide as to quality, because the manu- 
facturer is permitted to secure the attendance of the 
officials of the Assay Offices at the manufactory, which 
may easily be made to cover abuses of the assay mark. 

As a contrast to the character of the 9-carat gold, 
the standard of the English sovereign, and in fact of 
most gold coins, may be quoted. This is 22 carat, or 
only 2 parts of alloy in 24, which is really necessary 
to harden native gold, tmd make it stand the wear and 
tear of use as coin. 
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Formerly copper only was used as an alloy, and this 
will account for the red tint which ia often seen in 
pnre eiaraplcs of old jewellety. The Dutch at one 
time had a special predilection for jewellery made of 
gold of this duracter. The modern use of stino, in 
addition to flilvor, with the copper as an alloy, gives the 
mnnufactuier a great control over the tint of the metal 
and eoablee him to adapt it to the speeiol purposes to 
which it has to be applied. By the use of these and 
other alloys, grey, yellow, red, and green tints are oh- 
tainable ; which colours are sometiiaes introduced with 
great taste, in relievo groups of foliage, flowers, &a. 

Gold is usually purchased by tho mnnufactmer from 
the refiner, and then alloyed according to his 01^ 
wants and standard. Old coin is used to a considerable 
extent, and the Bank of England supplies it at the 
rate of 3i. 17*. \Q\d. per ounce. As the character of 
the alloy of gold coin is well known, whether foreign 
OF Bnglish, its purchase is a matter of considerable 
convenience to the manufacturer. The gold of old 
jewellery, injured by wear or out of fashion, is also 
rendered available to a large extent, and it is feared 
that many exquisitely wrought historical eKamples 
of the art workmanship of past periods have found 
their way to the refiner's crucible through the ignorance 
of the possessors, or the cupidity of dealers in old gold 
and silver objects. Happily the demand for objects in 
museums has been tlie means of saving many an 
admirable example of old jewellery from the melting 
pot, tiu'ough the fact becoming known, that tha \; 
v&lae was its ioweat value, and ttct "ilaa ^^ 

1 V 
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increased that value in proportion to its excellence and 
the artistic character of the design. The fact too 
that some of the most exquisite examples of the 
jewellery of the sixteenth and seventeenth centuries were 
so designed and wrought, that the minimum of gold 
consistent with strength of construction was used, 
prevented their being utilized as old gold, as compara- 
tively little metal would have resulted from breaking 
them up. Thus the weight of metal, or at least extent 
of surface of metal, which will ensure the destruction 
of a good deal of modem jewellery when out of fashion, 
has, by a reverse process, saved many an exquisite jewel 
of past ages. 

* After the metal, which in any circumstances must 
constitute the structure of any article of jewellery, 
come the stones, real or imitation^ with which this 
structure is decorated, or which may, as we shall see 
in due course, constitute the primary motif of the 
design. To enumerate the stones used would be 
simply to give a useless list, unless the leading 
characteristics of each could be detailed, which would 
be out of place here. It will be sufficient for our 
purpose to illustrate certain peculiarities of stones by 
the diamond, which, from its rarity and beauty, stands 
at the head of all gems when cut. Chemically it is a 
form of pure carbon. As a substance it is the hardest 
known, and can only be destroyed by intense heat. It 
is a popular mistake to suppose that diamonds are all 
colourless. A green diamond of perfect lustre is of 
great value alike for its beauty and its rarity. In fact 
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diamonds are found of various colours, — blue, rod, 
yellow, and tlio tints roeulting from combination, and 
even bliuik and opaloscent. 

Superficially viewed, the diamond may appear in its 
nncut state very much like any other crystallino sub- 
stance, just as specimens of fine quartz have been 
mistaken for diamonds; and I may now quote some 
useful hints from Professor Tcnuant'e "Lecture on 
Gems," as to the peculiarities of the crystalline 
formation of precious stones. He says : " By attending 
to the forms of crystals, we are quite sure that we shall 
not find the emerald, sapphire, zircon, or topaz, in the 
form of a cube, octahedron, tetrahedron, or rhombic 
dedecahedrou ; nor the dianumd, spinel, or garnet, in 
that of a Hix-sided prism, aod so with other gems, . 
For want of a knowledge of the crystalline form of 
the diamond, a gentleman in California offered 200i. 
for a small B[>ecimeu of quartz. He knew nothing of 
the substance, except that it was a bright shining 
substance, excessively hard, not to be scratched with a 
file, and si'Lioh would scratch glass. Presuming that 
these qualities belonged only to the diamond, ho con- 
sidered tliat he was offering a fair price for the gem ; 
bat the owner declined the oSer. Had Le known that 
the diamond was never found as a six-sided prism, 
terminatud at each end by a six-sided pyramid, he 
would have been able to detect the fact that what he 
oSered 200i. for, was really not worth more than half- 

iamonds are valued by weight in caTal8,t\iei ciSftii. 
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being a little under five grains troy. The term is 
derived from the name of an African bean. 

The catting of gems is a very delicate and important 
operation, that of the diamond being the most difficult, 
from its extreme hardness and formation. It can be 
split by a steel tool, if the action of the tool be aimed 
and the blow be given in the direction of the stractnre. 
The cutting is so uncertain in its results, that diamond 
cutters consider the retention of one-half of the original 
rough diamond as a most fortunate result of the oper- 
ation. 

The business of the lapidary is to cut the rough 
gems into such forms as will best preserve their 
weight and enhance their brilliancy when set ; and great 
.experience, skill, and ingenuity is necessary to effect 
this properly. The work is long and tedious, and in 
the case of diamonds of large size, very costly; but 
still it pays for all the trouble, labour, and expense, 
when a pure gem is properly cut, so as to bring out its 
peculiarities and beauty; for this is the purpose and 
end of the operation. 

The old English method of cutting, or rather the 
forms in which the stones appeared when cut, is known 
as the single cut, or star single cut. The present fashion 
results in brilliants, and double cut. A table forms 
the upper surface of a brilliant, while the girdle of the 
stone is its broadest part and is generally about a third 
of the depth. The bezil is that part which is above 
the girdle, and the base of the stone is the collet, which 
should be two-thirds below the girdle. The width of 
the Btone a^roBB the girdle and the de]^^^\i iiom \»XA.^ \x^ 
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collet, when out, should be ee^ual; and a. little con- 
sideration ehowB that these agree with the generic form 
of the gem, an octahedron, and. thnB as little as puBsible 
of the malarial has been cut (twaf to render it perfect 
as a brilliant. Bosea are cnt in triangular facets over 
the contour of the stone. The brillolette is in the form 
of two rose diamonds placed back to back, and is used 
chiefly for pendants ; both Bides of the jewel being 
required to be seen. 

Pearls, which are taken from marine and fresU-wator 
shells, are composed of carbonate of lime and organic 
matter. They are largely used, and have always been 
highly esteemed from the Irldencent character of their 
surface. Whether employed alone or in combiDation 
with stones, thus producing contrast of colour and 
effect, pearls are almost invariably welcome additions 
in the setting of a jewel. When used, as they fre- 
quently are, in large quantities, they produce in the 
hands of the skilful jeweller eSbcts which other 
materials feil to rival. 

Cameos in shell and stone aM also largely used, the 
latter being much more costly and desirable than the 
former, although the shell cameos frequently permit of 
great variation in the detail of the subjects treated, 
which may be eiocuted with much refinement and high 
ottiatio finish. Small Boman mosaics, composed of 
very minute tesserie of coloured stones, real or arti- 
ficial, were formerly used to a great extent for setting 
in gold, but they have ceased to be much in demand. 

Artificial gems or pastes are now manufactured 
chieSy ia Frauee, trom a "ritreaviB fttft}a\Ko.ift Vsia-sTi 
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generically as ^ Strass/' from its inyentor, a G^erman. 
This so-called '* Mayence base " is prepared from pure 
rock crystal or flint powder and salt of tartar, wliich, 
after due mixing and baking, is treated with nitric acid 
until it ceases to effervesce, the grit being washed nntil 
the water comes off tasteless. Fine white-lead is subse- 
quently added, and then calcined borax as a flux. To 
the third stage of preparation nitre is added, and, on 
the mixture being melted for the last time, a crystal 
of a beautiful lustre is the result. Wi61and gives a 
base for ^^ Strass," which is composed of silex, potash, 
borax, oxide of lead, and sometimes arsenic. The 
colouring is obtained from metallic oxides. For in- 
stance, the sapphire is imitated by using oxide of 
cobalt, the oriental ruby by precipitate of Cassins, 
oxide of iron prepared with nitric acid, golden sul- 
phuret of antimony, and manganese calcined with 
nitre, with rock crystal added to the " Strass." The 
emerald is imitated by using carbonate of copper, 
glass of antimony, and oxide of cobalt, and the yellow 
diamond by chloride of silver and glass of antimony. 
Bnbies are also imitated by using manganese. 

These are quoted simply as illustrations of the 
method by which the colour of various stones is pro- 
duced with the greatest success. As a primary con- 
sideration, everything depends upon the purity and 
excellence of the vitreous base or "Strass/* which 
itself, when treated by the lapidary's wheel in its un- 
coloured state, counterfeits rose diamonds and brilliants 
with great success. 

The production of imitation stones was carried on 
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with conBiderable buccobs at Eirmingham about fifty 
or sixty years ago, but under Tory groat dilficulties, 
by reaBon of the ExctBO laws on tbe glAss trado. Tbo 
moat boantiful qunliticB and tints of topaz, ruby, 
emerald, and diamond " past« " were produced tbere. 
They are now imported more cheaply than they can 
be made. 

Jewellery, nt least in its modern treatment, may be 
divided into three generic sections : 

let. That in which the stones or gems ore the lead- 
ing features, constitating in their arrangement the 
design, and completing, by the effect obtained in the 
setting, the purpose of the jewel. The metal, gold or 
otherwise, is ased simply as the mochanical means of 
fixing and arranging the gems ; being practically uoseen 
except as a means of holding the object together as a 
decoration for tho person. 

2nd. That in which the gems and gold, in oombisa- 
tion with enamel, or engraving, or both, go to make 
up the design by an artistic distribution of the mate- 
rials in tho couEtruction of tbo jewel as a whole. 

3rd. That in which gold or metal alone is used, and 
in which tbe whole design is wrought and embeUishod 
by engraving and chasing, or worked perfectly plain 
BO far as surliice ia concerned, the display of tho metal 
itself being the leading featura of the design. 

The mudes of production have been already named 
as partaking of two ilistinct features, hand wort and 
machinery. But a third haa to bo recognized, and 
this is the combination of hand work and mechanically 
produced detaile. 



I 
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Tbe band-work method is the most anciuit, the 
moat legitimate, the most artistic, and, as a matter of 
course, the most coetly ; yet there are few art-indnstries 
in which the skilled worker can be eaid to require fewer 
appliances for the prosecntion of his bandicntft. 

In Oriental coimtries to this d&j, the travelling 
jeweller is not unlike the travelling tinker of our 
own country. He carries with him all the means of 
eiecnting the ornamenta that he may be commiasioned 
to make. The gold for the purposes of this work ia 
given to him by hia employer, and ho 8C|uafs down in 
some convenient position, within or outside the teai- 
dence of his patron, and hammers, cuts, drills, shapes 
oat and puts together after a somewhat rude faahi<Hv] 
but with an unerring instinct, ornaments which, ia9 
point of fitness to the purpoaea for which they aMfl 
intended, and harmony of effect aa regards the eod^| 
biuation of form and colour, the Western imitator fai^H 
to approach, in apite of all the mechanical skill a^H 
scientific appliances made ready to the hand. J^ 

The Oriental worker takea the minimum of gold 90^^ 
other materials, and ont of these he geta the masimnm ^| 
effect, without any special effort to do more than gii^| 
each portion of metal, each stone, and each touch ^^ 
enamel, its proper position and value. He ner^H 
commits the vulgariam of making a great display ^^ 
gold aiirfnco, for tho purpose of snggesting a bullia^| 
value which does not exist. Whatever the materiuH 
may be, rich and rare, simple or common, he mablH 
the best of them in their integrity, from gold and gemlS 
of the purest quality and most perfect chaiaoter to thd 
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most primitive imitations in gloee and pnste, or bits 
of metal fuil or wood. ThaB each mateiial Ktands for 
exactly what it is, neither more nor less. 

The tools and appliunces necessary for a working 
jeweller to start in basiness on his own account are 
comparatively few, and a few pounds enables him to 
secure every requisite fur carrying on the prodoctioii 
of jewellery by band. A peculiarly shaped work 
bench, a jet of gas, or the flame of a candle or lamp, 
some solder, and the inevitable blowpipe, with a vice, 
hammer, shears, files, punches, and drills, may be said 
to pretty nearly represent the plant. A few old coins, 
or for want of them some new ones, a few onnces of 
silver and zinc, and your working jeweller can com- 
mence bis business, if he has skill, ingonaity, and a 
fair share of artistic taste. These simple elements 
have been the beginning of many highly snccessfnl 
men and important establishments. 

This will account for the extent to which the Work- 
ing jewellers of Birmingham have spread themBelves, 
erecting their own little workshops near to thedr 
dwelling houses, and carrying on business after a very 
independent and certainly respectable fashion. In 
Clerkenwell the same thing occurs, but in a different 
way, because under less favourable local circnmstancee 
and social aspects. 

As a matter of course the Gnccessful workers and 
their descendants have become capitalists, establishing 
mann&ctories in which, although the same division 
of labunr exists, in relation to the special articles of 
Jewelleij to which individaal woxkm.fc"ii iiiecX ■Caaa 
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attention, yet the wholo is under a general snperviaioii 
and direction. Admirably arranged and well lighted 
and Tcntilated workshops, however, now take the place 
of the little workshop in the back yard or in the itttio. 

The introduction of machinery for a variety of 
purposes has caused a great change not only in the 
extent of the productions, especially at Birmingham, 
but in the artistic characteriBtios of modern manu- 
fftctured jewellery, 

Hand-nutde work of a heavy and costly character, 
which is now chiefly can'ied on in London, mostly in 
Clerkenwell, for the great houses at the West End 
which supjily jewellery to the public, requires of ne- 
cessity -a large amount of esperience, ingennity, and 
skill to execute in a satisfnctory manner. A design IB 
generally made on paper, a drawing in fact representing 
the appearance of the article required, with section^' 
&c., showing the construction in cases where 
novelty in that direction is aimed at. The wor 
jeweller, taking into consideration the exigencies o 
materials, proceeds to cut and shape the thin plates of 
gold, which in most cases is ready rolled to a suitable 
thickness for this purpose. He hammers, files, and 
punches the various portions into the requisite forms, 
adapting tbem for soldering together, or fastening by 
pins and rivets as may be rcquireil. In the cases 
where elaborate ornamental details, the human fignre, 
or representations of animal life are required, he 
beats up the plate of metal to the general contour of 
the ornament or figure. During this operation of 
beating up the gold to a given sha.'^, ttia -meWL lia* to 
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be fi-eqnontlj pa.Bsed througli tbe fire for the parpoee 
of aimealLDg, otherwise it woulil split or crack from 
becoming brittle under the hammering. Filling tiie 
inside with a mixture of pitch and brickdnst, ho pro- 
oeedB to punch and chase the details upoa the surface 
to he finished, in the same manner oa the gilTorgmith 
or goldsmith works bis ornaments by the repoussS 
process upon the STirface of a vessel formed of either 
of the precious metala. Whoa completed, the pitchy 
Bubstance is melted out, and the detail is ready to be 
soldered, or otherwise fixed in its intended position. 

When stones are to he sot as details, or when they 
constitute the real basts of the design, the gold is 
gradually wrought to receive tLe stones in their proper 
position. The setting is never effected, as may be 
supposed, by being cemented into position, for the 
metal itself is so wrought tliat, aftor the stone is 
placed in its proper receptacle, the gold is closed 
finnly over the edges of the cut gem, holding it securely 
in its place. 

At a comparatively recent date ready-made mount- 
ings for stones, produced by machinery, have been in 
use, not only in imitation but in teal work. These are 
80 contrived that the various portions of an article are 
cut separately and afterwards soldered together Id such 
a maimer, as to receive the stones for fixing in the usual 
way. A still cheaper process is also in use, coosisting 
of a strip of metal having a serrated edge. The proper 
portions of the strips of metal boing fixed to receive 
the stones, the serrations ai*6 bent over to retain them. 

To set gems properly, bo as to \itm% o-iV bSl. '^^ 
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beantj and special features of a stone according to tl 
cutting, requires great experience and sound jndgmen 
The angle at which one stone is fixed in relation t 
another, the importance of the light being not simpl} 
refracted, but seen in transition so as to bring out the 
beauty of the colour, are points which require no ordi- 
nary consideration ; for stones, which by one mode of 
sotting would look very brilliant, may be made to look 
very conmionplaee by another mode. 

Enamelling is largely employed in the embellish- 
ment of jewellery, to give variety of colour and con- 
trast to surfaces. This may be described as essen- 
tially of two kinds, champlevS and chisonnS. The 
former is a method or system by which the enamel is 
applied to the surface of the metal, thus giving the 
details by means of a brilliant vitreous paste, which 
when fixed by heat becomes attached to the metal, 
either as an opaque or transparent body. Here again, 
as in the case of the manufacture of pastes or artificial 
stones, the metallic oxides come in as colouring sub- 
stances. One species of champlecS enamel approaches 
the chiaonne in character, from the fact, that the 
enamel is fired into channels cut in the surface of the 
metal by the graver, these channels form a bed in 
which the vitreous paste is secured by the side walls 
of the fissures incised for the purpose, and so tu 
serve the same purpose as the metal partitions used 
in the cloisonne method. This latter is of Oriental 
origin, and is similar to that employed with such 
remarkable success in the elaborate enamelled decora- 
tions of the Japanese and Chineae. 
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The snrfaoe to he decorated ii la cZoi'sonne (from 
cloiaon, a. partition wall), is divided into eeetions accord- 
ing to the nature of the designs to be piodaced by the 
yaried tints of enamel to bo employed. The outline 
of each section is given by a wall composed of a thin 
piece of metal cut and beat to the proper shape, and 
soldered at right angles to the surface. Thus, prior 
to the insertion of the vitreous substance which, when 
fused, bccomea the coloured enamel, filling np each 
division with its proper tint, the design is represented 
in outline by the thin walls of metal soldered upon 
the surface. After the fusion is completed, the whole 
ia ground down to an uniform surfuce of metal and 
enamel, the metal giving a bright outUno running 
between the varioUH tints of colour employed. 

The fuaion is produced by submitting the object to 
bo enamelled, or such portion of it as may be easily 
handled, to the action of a charcoal or coke fire, raised 
to a sufficiently intense heat inside a muffle or fui-nace, 
practically under the eye of the enameller, who watches 
the progress of the fosion, a.nd regulates the appli- 
cation of the fire accordingly. It is needless to aay 
that the vitreous paste which constitutes tho enamel, is 
fusible at a much lower temperature than the metal 
which forms tho structore of the object. Some vit- 
reous pastes for enamelling purposes are so easily 
fusible, or technically so toft that they can be fused 
by a blowpipe in an ordinary candle ; but these aro 
essentially for surface decorations in colour, mostly on 
surfaces already covered with a coating of white enamel 
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Enamelled details of this class are extensiyely used 
by some jewellers as a speciality; ab9 painters in 
enamel, such as Essex, Bell, and others being employed 
to paint the subjects, which, however, have been prin- 
cipally heads of animals, the favourite subjects being 
after Landseer. The enamelling is done on gold, the 
name of the artist and date of the year being painted 
on the back of each subject. These are principally 
used for gentlemen's scarf pins or scarf rings. Other 
subjects such as classical heads painted in cameo effects 
are also used. 

Another method of decorating the surface of jewel- 
lery is by engraving. This is largely and almost 
universally employed for the delicate details of modem 
jewellery, and is, for the most part, the result of the 
dexterous use of the graver. These details are the sub- 
ject of careful consideration on the part of the designer 
and manufacturer, especially in the best class of work. 
The skill and dexterity with which some objects are em- 
bellished by rich diaper work and scrolls, sometimes 
intermingled or varied with engine turning, carried 
over surfaces which would otherwise present a monoto- 
nous and unsatisfactory appearance, is very remarkable. 
The brilliant variation of the metal, and the play of 
light and shadow thus introduced, without interfering 
with the generic form, give great art value to what 
might otherwise look heavy and uninteresting. 

The application of machinery, and the use of me- 
chanical appliances, other than those which have 
characterized the operations of the working jeweller 
from time immemorial, may now be considered. 
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As a matter of conrge, machinery and mecbaaical 
coutrivancea of an elaborate or permanent character 
oan only bo oconomically employed where a nnmber 
of articles of tlio Hame design are required to be pro- 
daced, or wliore the details of the article admit of 
repetition to a very large extent. A chain is an 
extreme example of the economic value of macbiiiGry 
when employed in its production. A brooch or brace- 
let is the very reverse, ftscept where a very large 
nitmbor are required to be manufactured, as in the 
instance of imitation jewellery of a cheap class. 

The first step towards a mechanical meuua of re- 
petition is made, when a nnmber of articles of the 
same size and design are required for the market. 
In that case, a die or dies are out in steel for the exact 
and ready repetition of the various details which go 
to the making up of the design as a whole. Say, 
for example, the decorative gold drops to a pair of 
earrings. In this case the two sides of each drop will 
be produced from the aajue die, making four repeti- 
tions in a siugle pair. The die being cut to the 
design, the workman takes a thin plate of gold of the 
proper size, and proceeds gnidnally by the use of 
hammer and punch to drive the metal into the liollow 
of the die ; as he does tbis, ho lias fi'om time to time to 
anneal the metal, as already mentioned in the illus- 
tration of the repousse process nsed in high-class hand 
work. Of necessity he gets a number of these plates 
into the same conditiou, anneals them, and then goes 
on again. Ultimately each piece of gold takes the 
shape of all the details, and alau tiie k\ixW.« d\ 'Ou.«i 
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intaglio of the die; being, in fitct, a relieno repreeenta- 
tion of it. When completed, the two sides of the ear drop 
are soldered together by the use of the blowpipe, gold 
solder of a suitable alloy to be readily fused, and a 
little borax, as a flux, being employed in imiting the 
edges. Filed and smoothed, the proper fitting to the 
hooks which suspend the earring and drop to ihe ears 
has also to be accomplished by hand, the hook itself 
and the rosette, or other d^orative detail, from which 
the drop is suspended, being also produced either 
from another die or by some other mechanical con- 
trivance. 

In this we have an illustration, so feu*, of mechani- 
cally made jewellery in its nearest approach to hand 
work. All the fitting has to be done by a skilled 
workman. The trained eye and dexterous manipula- 
tion are here ; but the artistic production of the orna- 
mental details is due to the die, and the dexterity with 
which the repouss^ operation is performed by the work- 
man. The result is an absolute repetition to any extent 
of the same pattern in every detail or object required. 
Brooches, bracelets, lockets, &c., are produced by pro- 
cesses like that described, the dies being adapted to 
the detail required, and its position in or on the object 
to be executed. Still the taste, skill, and dexterity in 
mounting these details, and fitting them with all due 
accuracy into their proper positions, as also the final 
finish of the article, are due to the skilled workman. 

Eing making is as separate a branch of the jewel- 
lery trade as chain making. In the production of 
finger rings in numbers of the same patterns, press 
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work is largely used, the shapes being etamped by 
means of a etamping press, oud afterwards pressed 
into suitable diee much after the manner of striking 
a inedol. Of courso the preparation for setting rings 
with stones, &c., is largely done by hand, and the 
rings themselvcB are finished with more or less skill 
and minuteness according to q^nality and price. High 
class work in finger rings is however done entirely 
by band, and tho skill, tasto, aqd artistic percep- 
tion displayed by some ring laakers are worthy of all 
praise. This is especially the case with the makers 
of "ladies'" rings, which is a separate branch of pro- 
duction from that of "gentlemen's" or signet rings. 
These latter are usually of a more massive character, 
requiring a. totally difierent treatment to those made 
Bpeciftlly for ladies' wear. 

Bo far, then, whatever of meehanicnl appliances the 
eiigeneies of modem manufacture have brought to bear 
upon the prodnction of jewellery, in order to cheapen 
the labour of repetition, and meet increasing demands, 
very much is still left to hand work and the skill of 
the trained artisan, and mnchinery in its proper and 
distinct application cannot be said to play any very 
important [lart. This also may be said to apply to 
a considerable extent to plated jewellery, which is the 
best kind of imitation work. In this class of produc- 
tion the workmanship is altogether Bimilar in cha- 
racter to that of gold, or real work, the difterence 
consisting in the fact, that in "plated" work a film 
of gold covers and is mocbamcftUy Yaco'r5(«^\e&. "w^&i. 
A&s base metal wJiich forms the le&V &\.Y\u^tM£«> c^l. "^t^ 
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work. The design, finish, and appearance are essen- 
tially the same as in gold work, the difference being 
as already stated, that between ^ solid gold " work as 
the trade terms it, and "plated," or a base metal 
covered with a plate of gold. 

This explanation is given here, so that *' plated" 
work may be distinctly understood as very different 
to a lower class of imitation jewellery which has 
copper for its bas^, and receives its gilt snidbce by 
the electro deposition of gold upon it, as a finish. In 
short, this constitutes the difference between imitation 
" plated " jewellery and " gilt " jewellery. 

The application of machinery in its most legitimate 
and scientific form is to the production of chains of 
various qualities and kinds, gold, silver, and base 
metal. In the repetition of links, the twisting and 
continuous convolution of wire of varied form, ma- 
chinery of most ingenious construction plays an im- 
portant part; cheapening production, securing strength 
and flexibility, as well as beauty and imiformity, until 
we arrive at the manufacture of a serpent or snake 
chain, in which the metal is at once so attenuated, and 
yet possesses all requisite strength, that it can be pro- 
duced in common metal at 4^8. 6d. per yard wholesale I 
This, however, is the production of one manufacturer 
who keeps his own secret, which no one has at present 
been able to xmravel. 

In addition to gold work, plated, and gilt jewellery, a 
very large quantity of silver jewellery is made at Bir- 
mingham, and indeed most, if not all of the so-called 
Scotch jeweHeTjj conaJBting oi\>xooc^e& oi^«j\»\s&^\afis^ 
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.and kinds, Bhawl and plaid piQB olaboratoly engraved, 
and sometimGS enamelled and set with Cairngorm gems 
and variegated pebbles, is of Birmingliam manofactuio. 
Tile production of silver work is kept quite aa distinct 
irom. the other branches, and in no instance, that I am 
aware of, are any two branches carried on by the same 
firm. About twenty years ago an effurt was mitda in 
Birmingham to introduce, or rather revive, the pro- 
duction of silver filigree work as applied to various 
articles of personal decoration, and although some good 
work was doue, the effort failed, and I believe that 
nothing of the kind is now done in Eugland, Yet 
filigree presents a wide field of application, in which 
female labour and skill could be largely employed. 
The manipulation of a delicate wire, either in silver or 
gold, into decorative forms is a light and elegant kind 
of work, in which taste and ingenuity would have great 
BCope. Possibly some turn of fashion may ore long 
bring it into demand ; at present the filigree jewellery 
sold in England is of foreign production, chicfiy Bwiss 
and Italian. 

The lower class of both silver and imitation jewel- 
lery ia largely produced by machinery adapted to the 
exigencies of each particular branch. Take the lowest 
'of all for example, oa giving a full illustration. A 
brooch or a locket has to be produced, probably by the 
gross. The design being settled, and the mode of 
fitting the parts together ro as to avoid hand work as ' 
much as possible ; steel dies are sunk, not for use by 
band, as in the instance already quoted, but for use in 
a stftmj)in^ j»ress. In addition, to ttie iie, a" lo^^^T %»■ 
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it is called, is also wrought by the die sinker ; this 
fits into the die, simply allowing for the thickness of 
the metal which is to be mechanically pressed, or 
forced into it, to give it not only the requisite general 
shape, but every detail of ornamentation which the die 
sinker has executed in intaglio in the die. The front 
of a brooch, sides of ear drops en tuite^ &c., are 
stamped at a rapid rate in copper, or some suitable 
alloy; the two sides of a locket, with provision for 
hingeing and fastening, are produced in the same way, 
and so on throughout every kind of article which it 
pays the manufacturer to imitate and send into the 
market. 

It is necessary, however, to explain, that although 
portions of an object having details in comparatively 
low relief may be stamped in the shell, so to speak, at 
once, yet when the relief is high this can only be done 
at two or three operations, the metal being annealed by 
fire between each process of stamping, as in the in- 
stance already quoted of the hand-wrought die, to 
prevent the splitting of the metal. 

The finish of these articles is as rapid as their pro- 
duction. As they have to be gilt, science comes in 
when mechanism leaves them, and after '* pickling " in 
a hot alkaline solution to remove the effects of the fire, 
they are immersed in the gold bath of the electro- 
^der, and are quickly covered with a film of gold of 
greater or less density according to price. Of the 
attenuated character of some of this gilding, an idea 
may be formed from the fact that a gross of buttons 
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ta BometiraeB covered with three pennyweights of gold. 
The finish beyond this amounts to no more than giving 
them a. shake, when dry, in a. bag of bran. 

It may be well to mention liere a method of finish- 
ing real gold work, which has been adopted of late 
years with marked success, Tiis is known as "colour- 
ing," and without in any degree giving n fictitious 
apXioarance of value to tho gold, it enhances the beauty 
of effect. It consists of a ch-cmicnl procesa by which 
the atoms of the alloy are subtracted isQta tho surface, 
leaving the pnre gold alono visible. It is tho very 
reverse of gilding, which is only a film mechanically or 
chemically applied. Of course the " colouring " wears 
or becomes deteriorated by exposure ; but this is a very 
slow process ; the body of gold, howoverj remains the 
same aa it wqb, before the colouring prooeas was applied 
as a finish to the newly made object. The colouring 
can always be repeated, if desirable ; thus renovating 
the surface at will. 

Having recurred to real gold work, it may be na well 
to state here that the economi-cal arrangements of the 
workshops in which both guld and silver wurk is made, 
are of sudh a charaoter, as to sa,ve the metallic dust and 
filings, and scraps of metal, which of necessity fall 
about the benches and floors, and adhere tu the aprons 
and hands of the workers. Wash-leather is largely 
Qsed, especially in gold work,, being soft and pliable, 
thus protecting one side of any object from being 
scratched or injured while the other is being wrought. 
These leathers become filled with the gold dust of 
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tbe fine filings, and when so far worn as not to be 
available for their original purpose they are bnmt in 
a crucible, and the gold which they have retained 
while in use, is found in the shape of a nodule of 
metal at the bottom, having been melted out of the 
worn out wash-leather. 

The sweepings of the workshops are carefully pre- 
served, and when accumulated are treated after a similar 
fashion ; not usually by the manufacturer, but by per- 
sons (generally gold refiners) whose business it is 
to make the most of these sweepings. It is calculated 
that about a pennyweight per ounce is the average loss 
in hand-made work, or even two pennyweights in very 
intricate and fine work, but in machine work it is 
stated to be less. 

So far, then, I have described the production of 
jewellery in its generic forms of " real " and " imita- 
tion ** gold and silver work. There are, however, several 
other descriptions of so-called jewellery or trinkets, 
which may be mentioned. Notably, the bog-oak orna- 
ments produced in Ireland, in which gold and silver 
work is introduced, together with stones of various 
kinds, chiefly a species of crystal known ds ''Irish 
diamond," as also native pearls. These bog-oak objects 
are all produced by hand, and often present features 
of considerable artistic beauty and taste. 

Another kind has recently been introduced at Bir- 
mingham, which was formerly only carried on at Paris. 
This consists of a basis of tortoise-shell, and also imita- 
tions of tortoise-shell produced by running gelatine 
mixed with metallic salts, into mouIds^tliQ efE^ct of the 
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markingg of tortoise-shell being prodnced by the ataining 
with bjdro-anlphate of ammonia. Horn is also used 
to imitate tortoiBO-Bhell, being stained and pressed into 
moulds while softened by heat. 

The general forms of the trinkets produced in tor- 
toise-shell and its imitations are happily limited by the 
conditions of the niateTiol and mode of production, and 
thus extravagance in outline is restrained, and the 
study of geometric forms beconiea almost a necessity of 
success. la addition, however, to the decorattTe efiect 
prodnced by the general form of the object and the 
colour of the material, ornamental details are inlaid in 
gold, silver, and gilt metal. Tho effect produced is 
generally very pleasing and artistic, when too much 
elaboration is not attempted : thus pretty personal 
ornaments are brought within the reach of persons who 
cannot afford the cost of gold jewellery, and yet object 
to wear anything in imitation of a costly material, 
which may look pretentious and out of keeping with 
their ordinary style of dress. 

Ooral ornaments are extensively used in a great 
variety of forms, but tho best work is of foreign manu- 
facture. The peculiarities of the natural growth of 
coral have to be studied carefully by the designer and 
workman, so that advantage may be taken of the 
formation in the production of special details adapted 
for setting in gold as personal ornaments. The 
material has ever been a favourite alike with rich 
and poor. The more splendid specimens in size 
and tint are used in the highest class of jewellery, 
combined with the richest aaid iiioB*i aXs^ioialwi ?J^'^- 
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setting, whilst the simple necklace of conl beads is t 
prize of which the peasant girl is as proud as the 
princess can be of the elaborated tiara. Tet both are 
derived from the same source, and both have that in- 
yalnable quality, which all shonld desire in decoratiye 
adjuncts, as in other things, — Truth. 

There is only one other class of jewellery in trinkets 
which may be considered worth naming here, as also 
being real in itself and yet having its imitations. 
This is jet work. This beautiful material, so suscep- 
tible of artistic treatment in a variety of forms, is 
found at Whitby, in Yorkshire, in connection with the 
Lias rocks of the district. It appears to have been 
used for decorative purposes of one kind or other for a 
very long period. Being bright and lustrous, when cut 
into proper forms, polished, and properly set, it pre- 
sents a very tasteful appearance, and is particularly 
well adapted to wear with mourning habiliments. A 
considerable trade is carried on in Whitby, but the 
mounting is chiefly executed at Birmingham and in 
GlerkenweU. Imitations of it are produced in glass to 
a very considerable extent, as also from a compound in 
which caoutchouc and sulphur enter very considerably, 
and which is known as vulcanite and ebonite. Wood 
powder blackened and moulded in a plastic state, and 
finally hardened, is also used in making imitations of 
jet ornaments of a cheap character. The great objec- 
tion to these cheap jet ornaments is, that they have to 
be readily and economically mounted on plates of metal, 
from which, however, they are very liable to separate. 
The French use shell-lac as a cement, but a separation 
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''inevitable under tlie changes of temperattu'e in 
wearing. The Euglish sjBtem is more permanent, 
end in those objects to which it can be applied, the 
glass and the metal are fused together by means of a 
foil and flux. 

The social position of the artisans employed in the 
production of various kinds of jewellery is very superior 
to that of most mechanical trade omployments. A 
certain degree of refinement and feeling for art, bow- 
ever uncultivated by proper art education, is a charac- 
teristic of the workmen as a class. In the higher 
branches this education has been brought of late years 
to supplement and enhance the practical skill of hand- 
craft and the tradition of the workshop. The fact, too, 
that the material in which their sldll and industry are 
employed, is of a valuable nature in itself, seems to 
have largely influenced them as a class, and they are 
trustworthy, probably from being trusted and so far 
relied upon by their employers. When working for 
themselves, the value of the material necessitates care- 
ful habits ; and the foresight and precaution neuessary 
to the prevention of waste in gold and silver would ap- 
pear to give a thoughtful one to the minds of those who 
manufacture it. The employment too is cleanly, quiet, 
and somewhat sedentary, with, however, a certain activity 
of hands and fingers directed by brain power which 
lifts the worker out of the merely physical. Alike in 
Birmingham and in Clerkenwell, the workmen in the 
jewellery trades are, for the most part, respectable, 
intelligent, and thoughtful men, having a self respect 
which comes of a cousoiousnesa of ie&i^Qnsih\llt^ ^is^ 
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skill in relation to their daily employment, wMcli is 
the best guarantee for good citizcuehip. 

The earnings of the working jeweller are consider- 
ably aboTQ the average -of the general artisaQ clnsa. 
He must bo a very indLfierent workman, one in fact 
who hoB missed his vocation, who cannot earn SOa. per 
week, whilst the majority, especially in the higher de- 
partments of the trade in which skilled hand work 
and taste are required, earn from 508. to 3/. weekly. 
Enamellers are a highly paid claes, and eom from 3/. 
to 62. per week. 

In Birmingham the apprentice, who nsually com' 
meuces at fourteen or fifteen years of age, wiU eam 
3s, 6({. to 4«. per week, rising to lOs. or 12fl. when he 
is between twenty and twenty-one. A clever and in- 
dustrious youth will frequently double this by over- 
work, which it paya his employer to give him. 

Women are only employed in two branches, t 
" guard chains," and in ordinary press work by whi 
process the " roughs " or formation pieces o 
objects of cheap jewellery are cut out. 

Certain statistics of the jewellery trade are i 
illustrated by Mr. J. 8. "Wright, of Birminghai 
report on the jewellery and gilt toy trades of that towi 
prepared in 1865, on the occasion of the meeting of tl 
British Association for the Advanoement of 
and Bubscquently published in a work (no 
print) on "The Resources, Products, and Indnstri 
History of Birmingham and the Midland Hardwi 
District." He states that in the gold chain t 
" there are forty-seven master manufacturers, i 
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employing two to three hnsdred hands, but the greater 
yaft not more than ten or twenty. Altogether fifteen 
«r sixteen hundred persons aro engaged in chain 
making, abont five hundred being yonng women, who 
earn good wages, and maintain a most respectable 
appearai^ce." 

The same authoritj gives the following abstract of 
&e number of personB engaged in the jewellery trades 
im ft whole : 

£. 

WM Muitere SOD to GOO 

^^M Jewellers proper 3000 

^V. SilTersmithfl 1000 

Gold and silver otaiu m&kora 1 500 

Gat toy mnkera 1000 

Box makera, die ainVerB, and subaidmry 

trsdefl 1000 



^^Bteceut 



Total . 



cent inquiries liave led me to the conclusion, from 
information received on trustworthy authority, that 
this number is now increased to ten thousand, each 
division having been estended in proportion, and that 
at the present time there is no single industry in Bir- 
mingham in wliicii so many persons are employed. 

As regards the value of tbo precious metals con- 
sumed annually by these trades in that town, SSO.OOOI. 
worth is considered by those best acquainted with the 
subject as a low calculation, and it is probably nearer 
a million's worth. The value of the annual consump- 
tion of silver is calculated at 75,000/. 

In tie matter of the conaumftioii oi ^reKwiMB, ^"swai^ 
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we cannot give a better illnstration than that afforded 
by Mr. J. S. Wright in the report abready qnoted. 
He says : " Forty years ago there was one stone dealer 
in Birmingham, and now (1865) there are thirteen. 
Doabtless the most valuable diamonds are set in 
London, but the greatest number are used in Birming- 
ham. An ordinary manufacturer will produce earrings 
containing upwards of a hundred diamonds, besides a 
quantity of brilliants ; and it is no uncommon thing 
for rings to be set in Birmingham with diamonds of 
the value of lOOZ. and upwards. Several manufacturers 
will keep a stock of diamonds, the value ranging from 
5«. to 50Z. each, and worth lOOOZ. to 2000Z. in the 
aggregate." Mr. Wright then goes on to state — ^"a 
very great rise has taken place in the value of diamonds 
during the last twenty years, and within the last four 
or five years emeralds and other precious stones of fine 
quality have more than doubled in value. Sorts 
selling formerly at 3Z. to dZ. per carat now fetch lOZ. 
to 12Z. ; amethysts that were worth 50«. per ounce are 
now worth 8Z. and upwards ; and it is estimated that 
the consumption of diamonds has increased tenfold 
within fifteen years in Birmingham. 

It will be at once conceded that with such a con- 
dition of things in 1865, values and consumption have 
increased during the last seven or eight years in pro- 
portion probably to the increase of the jewellery trade 
itself, as illustrated by the numbers already quoted. 

Before concluding this very brief exposition of the 
present condition of the art industry under consi- 
deration, as practised at Birmingham, it may not be 



oniatereBtiDg to state aa an illustiadoii of its position 
in tlie middle of the latter half of the lust century, that 
up to 1773, Birmingham hud no Assny Office, and all 
the work done in gold and silver up to that time, had 
to be eent to London or elsewlere to he, etamped. 

In Anguet, 17T3, the Aeeay Offico was opened, an 
Aot of Parliament having been specially obtained to 
legalize each an oEtablishmcut, in spite of tho most 
determined opposition of tie Golderaiths' Company of 
the city of London, It was shown as an evidence of 
the neccsBity for an Assay OfSce, that the gold and 
Hilver work, plato and jewellery, then made in Bir- 
mingham, exceeded the total which was produced by 
Cheater, Exeter, Newcastle, and some other loss im- 
portant towns, all of which had Assay Offices within 
their own bonndariea. The courao adopted by the 
London Goldsmiths' Company was simply that which 
is patent to all monopolies, which, as usual, corrected 
itself in duo conrso. 

It woidd be a perfectly hopeless task to attempt to 
give any statistical information as to tho real extent of 
the jewellery trades of tlio metropolis. The only ap- 
proximation which wo can make upon a trustworthy 
basis, is in relation to ClorkcnwoU, and the figures, 
though derived from a well-informed source, are more 
or less conjectnral. It must, however, bo distinctly 
miderstood that tho localities ropresentod by theBe 
figures aro a very considerable extension of tho 
"Glorkenwell" of the end of the last century and 
commencement of the preBent. At the latter period, 
the manufacturcB of the district weie coiifi.iie»l "(nSkia. 
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the space miming from the northern bomidary of the 
city of London, and a portion of St. Sepnlchre's and 
the Charterhouse districts, going westward up Tnm- 
mill Street and Coppice Bow, to the south side of 
Exmouth Street on the north, passing the vacant 
ground now occupied by Myddelton Street, to North- 
ampton Square, being bounded on the east by Groswell 
Street and Goswell Eoad. Hatton Gkurden, from its 
contiguity to the City, was the place of residence of the 
leading people of Clerkenwell, manufjEicturers, and 
merchants, as it is now the centre of distribution ; not 
only for the skilled trades of that locality, but for the 
kindred industries of Birmingham and its surrounding 
district. 

As a matter of course, the extension of the local 
trades led to encroachments on districts previously 
free from manufactories of any kind, and now Clerk- 
enwell industries are carried on at Pentonville and 
Islington. 

The following figures may be taken as the nearest 
obtainable approximation to the numbers employed 
in the special branches of jewellery and kindred trades 
within the district indicated. 

Masters. Workmen. 

Jewellers 160 500 

Goldsmiths 36 400 

(Many masters use these terms inter- 
changeably) 

Gold chain makers 33 180 

Gold chasers 24 95 

Forwaid .. .. 253 1175 
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Forward 

ATonraing and iredding ring amkeis 
Ehigravera — teal aad heraldic 

Giltjewellers 

Jet ornament mBuufacturers . . 

Die dukera 

BeScers 

Flattiiig milla 

Jewel OBne makorg 

Shopfittera 

Total 

In thus dealing with jewellery as an art industry 
it was necessary for the sake of c 
pToper apprehension of its importance in a national 
sense, to concentrate attention on the localities in which 
it stands out as a staple trade. Of course in most 
large cities, notably Edinhuigh, Glasgow, and Dublin, 
there ure jewellers as well as other workers in the 
precious metals, and thoie cnn be no doubt that the 
works executed in these places are frequently of n 
high character as regards woikmanship, and far from 
deficient in the elements of sound taste. 

Viewed commercially, the importance of the jewel- 
lery trade is by no means to ho overlooked in the 
overwheliuing character of the national exports gene- 
rally. A large trade has sprung up with the colonies 
of Australia, somo of which have recently imposed 
fiscal restrictions on personal ornaments as luxuries. 
The trade in jewellery with the United States would 
be undoubtedly very large, but for tho protective tarijf 
which oSectoally shields the manufoctarers of Qac- 
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nocticnt from any competition. Tlie trade in per- 
sonal ornaments mannfactored in England may there- 
fore be considered as essentially a home and colonial 
trade, and as regards foreign competition, it does not 
assome a shape in any way inimical to the best in- 
terests of the native producer ; on the contrary, foreign 
designs tend to stimulate the ingenuity and art skill 
of the designer and workman, as also to proYoke the 
competition of the capitalist and the manufacturer. 
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GOLE WOHKINO. 

By Chahlfb Boutell, M,A. 

Ths natural qoalitdeH of the material in which the 
goldsmith works, when consideTod in connection with 
its preuiouanesE, cauBc the espresBions " gold working" 
and " art in gold " to be almost, if not absolutely, inter- 
changeuhle terms. A highly skilled gold worker, indeed, 
of necessity must bo an artist ; and in like manner a 
true artiet in gold will be certain to associate his mas- 
tery of his art with his practical eiperienee as a work- 
man. Hence, in the production of works of art in gold, 
between the working processes and the arts of design 
there exists the closest alliance. From the earliest 
times, also, until compaiatiTely quite a recent period, 
goldsmiths' work in a signal degree has been distin- 
guished for historical characteristics. Ancient and 
mediiBTal works in gold invariflbly boar the significant 
impress of the races by whom they have been produced, 
of the influences which in a greater or a less degree 
may have affected their national characteristics, and 
also of the era of their production. Thus, irrespective 
of all arehawlogical considerations, the works in gold 
that have been bequeathed tu iis from past ages have 
their intrinsic valiie and their direct interest very con- 
adembly tmhanced from the tocb i^l *i^ <^^ ^0\&.- 
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Bmitbs, with iinoonsciouE fidelity, executed imperislutl:^ 
mcmorialB of themsolves and of their own times. 

In strong contrast to the caily practice of the gold- 
smith's art, the gold working of our own day has 
superseded originality by imitation; and consequently, 
instead of producing works of a contomporoncoas his- 
torical character, we now aspire only to be reprodueets 
of tho golden legeudfl uf the past ; and the works of 
modem goldsmiths but too generally bear the impreu 
of the distinction between oopyists and originators. 
With rare exceptions, indeed, even in our reprodnc- 
tiona of early works in gold, we have attained only to 
an approximate degree of suooesa, a condition of things 
in a great degree resulting from the want in modem 
gold workers of a true feeling for their work in itB 
artistic character, a want which, in its turn, may be 
attribnted to the distinction now so prevalent between 
the artist who designs and the worker who carrieR ont 
his design. Then, again, when we have completely 
mastered the old processes, we constantly fail in their 
application, through inability thoroughly ta sympathize 
with the old workers in associating processes with 
motives, the means for working, with the objects to be 
ottained by the work when done. On the other hand, 
daring the last few years a very great advance un- 
questionably has been achieved towards a high standard 
of excellence in modern gold working, a satisfactory 
and also an encouraging fact, which has been brought 
about, first, by a general hearty recognition of the 
supremacy of the early golJsmiths as masters of their 
araft; sad, secondly, by a judicionaaeVetAiotniitW^Ksi 



GOLD WORXrSG. 53 

of the early BchoolB and masters to furnish authorities 
to be studied, and models either for direct reprodaction 
or variously modified suggestion. Whatever may be 
in store iu time to come for works executed ia the most 
precious of the metals, this much ia certain, that for a 
while the great aim of our gold workers, including in 
their ranks the ablest of their fraternity, must be, to 
become sound archteologists, since fur a while we must 
be content to produce archieological gold work ; if 
possible, such gold work as may fairly take rank with 
the original productions of centtuies that havo long 
passed away. When the gold workers of those past 
times shall have found rivals iu their successors of to- 
day, then, and net till then, may we contemplate such 
a forward step as may lead to originality in our own 
works in gold, and consequently we may hope to endow 
them with eontemporanoous historical attributes, that 
will be both truthful and significant. 

If himself a true artist — and, as already has been 
obserred, a true artist, a master of the goldsmith's craft 
of necessity must bo — the modem worker in gold will 
not need to have impressed upon him the extreme im- 
portance of preserving in his own works the distinctive 
characteristics of his models from various schools and 
periods, so as to avoid any approach towards ooufonnd- 
ing the teachings of essentially different styles and of 
Buccossive eras. Thus, in our reproductions of the early 
goldsmiths* works, we should aspire to work so heartily 
in harmony with their spirit, that their designs might 
appear to belong to ourselves and that our works might 
liave been accepted by them, la uiiq oi uo\ 'ihna'VeA&X. 



I 
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Tklnalila of their qoklitieB, it will be well for tbe gold- 
nniths of «U ages to follow closely is Uie footetepe of 
their fellow-craftsmen of olden times. Tils ia, in 
ncqinriiig and giving expression to k perfect knowledg 
both of what can be done and of what oagla to be di 
with gold BS a working material. From its estre 
intrinsic beanty and delicacy, as well as from the e 
with which it may be iForked, combined with its ^ 
periRhable nature, gold &r surpasses all other n 
for the noblest efforts of the modeller and the ei 
while, mt th« same time, it maintains a c 
supremacy when nsed hj artists of less exalted i 
for the prodnctioii of a nomerons variety of obfects, i 
which practical ntility ls blended with artistic gn 
and beaaty. Still there exist limits that may be i 
cntately defined to the legitimate and 
applicability of gold, as there are classes of oltj 
altogether unfitted for production in this r^al n 
In all cases also it onght carefolly to be kept i 
membronce, that the precionsness of this material, whi 
lends an additional charm to true works of art, d 
generates into a mere element of vnlgar display j 
nnworthy objects, or in designs, devoid alike of tai 
and effectiveneBs, which are nnable even to claim d 
merit of skilfnl eiecntion. 

Notwithstanding the serioas drawbacks to complel 
snccess in the higher departments of their craft, arisiii 
&om the inability to exhibit independent oHginalil 
of design, experienced by onr workers in gold, i 
happily is tme that they manifest unmistakable s 
ci being gentaaHy impressed with the con'dction i 
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nelding what really ami truly ia an art ; aa art, too, 
which., in consequence of the almost nniversol diffusion 
of works in the precions motais, in a pre-eminent de- 
gree ia qualified to asereise a powerful refining and 
elevating influence upon the puhlio taste. This fact is 
eiemplified in a conapicuooB mmmei in the productions 
of our own goldemiths. Accordingly it has become 
rather the rule with them than the exception in 
their practice, not only that they take into cousidora-^ 
tion the nature of the object they have to produce and 
the purpose or use for which it is to be applied, but 
also that they attach great importance to beauty of 
form, purityof style, and consistency in either richness 
or simplicity of decoration. At any rate, our gold- 
smiths, reversing the principle laid down in the Jury 
Beport on the precious metals of the London Inter- 
national Exhibition of 1B62, to the effect that producers 
" as much as possible should draw their inspirations 
from their customers," are beginning to feel, that their 
own eaccesa mainly depends upon their displaying 
such artistic powers as may enable them to guide and 
instruct their patrons, instead of being led and governed 
by them. As a matter of couree, it may be assumed to 
be the aim of our best gold workers, with the highest 
possible artistic excelleuce to combine the most com- 
plete utility. In this combination, however, the master 
goldsmith will always have Xature before him ob his 
model and instructress, teaching him aud showing to 
him that, as in her works, so iu his own, the useful and 
the beautiful are not to be regarded as distinct elements, 
but on the oontrary, as being bo mtimat^-j '^^■aijA 



M iLTTi^s MjjnrTA crruTs i3rz> rsTtns, 

t^ T«rT i«h.iiTT frldci if a pist ctf* itaeUl its besiii^ 
bdztf fjMHrrriiJ ik^ liLir «uni;i3£teEieK of its ml fiiliM im 

Yht ;irciw«i«£ft nzid {^tenaaoEK viodi ne emplored in 
eoli TCKrkiijg joid £iciEd73:«ae> to && ptuiaciioa of gold- 
SQiilLs' T<&7^ u^ Itcoii xtnzuerc'is and Tuxd. Thej may 

of lL«9xt bemg <2(C9zdetl azidtlx-ocfcer bea^mecluauGaL 
Tbe -rorkfr baq-neilhwi br tkesn to our own tiiiies pcofe 
iht gold w^ik^rs. Dot caIt of the middle ages but even 
of ft remole istiqnitr. to hxve ^UmmFiii to & tctj lu^ 
yroBcleucT in both these dirisioDS of the means mud ap- 
plianccss fca* the pnctietl exercue of their cxmfL The 
grtnd achieremeDtB of modem acieoee, indeed, can 
claim to bare done renr little, if thej haTe done any- 
thing at all, to strengthen the hands of the goldsmith 
of to-day ; oertainlj thej bare not enabled him, in 
many of the more subtle and delicate expressi^ms of 
his art, to advanoe beyond the attainments of his early 
prodeoefisors. Without hesitation or reserve, I have 
been tf>ld by the living goldsmith who stands first and 
forem^ist among the brethren of his craft. Signer Ales- 
nandro Castillani, of Rome, that onr age has witnessed — 
rising, as if by magic, from the cemeteries bnried out 
»t sight and of remembrance long before Home came 
into existence — the discovery of various kinds of 
objects in gold of a workmanship so exquisite, that not 
only lias it been a matter of extreme difficulty for the 
most experienced and skilful of modem gold workers 
approximately to imitate them, but for a considerable 
time it was not possible even to explain theoretically 
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, whether acieutific or mechauica], that 
had been emplojed in prodncing them. EiperimentB, 

researches, efforts of cveiy kind, all of them long 
CAiried on in every diiectioa asd with an inrincible 
perseverance beyond all praise, for a while rosolted 
only in failure, except so far as wont to add fresh con- 
firmation to the already palpable fact that the ancient 
goldsmiths were acquainted with both chemical and 
fflechaoical agents that were unknown to modem art 
and mudem science, and that they used those agenta 
witfa a masterly ability and skill that was absolutely 
ntarvellunB. The ancient processes of melting and 
soldering gold, of wire-drawing, and of separating and 
joining firmly together rainnte particles of the preoions 
ntetol scarcely perceptible to tlie naked eye, and thus 
giving to the work so produced a delicate and yet rich 
granulated aspect, were all equally problems. Further 
and still more searching experimental investigation 
proved these ancient processes to be essentially dif- 
ferent from those practised in the most celebrated 
schools of modern gold workers throughout Europe. 
At length a fortunate chance led the indomitable 
inquirers to discovor among the mountaineers of Cala- 
bria a race of peasant workers in gold who still 
retained, under rude conditions, certain Lereditary tra- 
ditions which proved to be the key which should lay 
open the long-hidden secrets of the Italo-Greek gold- 
smiths of pre-Soman antiquity. Then the clue, once 
found and its fidelity certified, was carefully and 
thoughtfully followed along its entire length; the old 
wortmflQship once more was ^e44e3. to ftia '^^ ^iv\ 
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the Signori Cftstillani in triinnpli readied tlie goal 
letrogresBioD, and became qualified for stamping their 
works, produced in the second half of this nineteentii 
oentorj, with whaterer symbol might haTe done doty 
as "" Hall mark " in Italy about the year 1000 B.a 

The remarkable discoTcries of the Signori Gastillaiii 
and their practical triumphs hsTe acted as powerfol 
incentiTcs and encoaragements to the more enter- 
prising goldsmiths of onr own ooontrj and on the 
continent of Europe, especially to those of Denmaric, 
to follow where the eminent Italians led the way. 
And if the Castillani still are able to m^iwt^in their 
supremacy as scientific goldsmiths, here and there 
their example has proved effectual in attracting fellow- 
craftsmen to approach near to them, in attaining at any 
rate to a comparative mastery of the science of gold 
working. Our own gold workers also may justly daim 
to have in their ranks numerous masters in manipn- 
lative skill; in fact, it is but too decided a charac- 
teristic of our existing system of working in the 
precious metals, that in Tnann^l skill and dexterity our 
practical goldsmiths are very strong, while in both the 
science and the art of their crafk they are omiparatively 
weak. At present it must be admitted, with rare ex- 
ceptions, that even the best modem goldsmiths' work, 
as compared with ancient work of the same order, is 
more mechanical and less scientific The introduction, 
too, and the use of machinery for the production of 
artistic and decorative goldsmith's work, with the 
express object of reducing the cost of workmanship 
by superseding hand work as fiur as possible) howero 



t in itself this mAchinery mtty be, and pnc- 
fosDy cfiectiTe as its mechuiical action nnqneetioasblj 
IB, of necesei^ implies s formal preciaioii in its pro- 
dnctioDB and a miniitely onifonn eicactuese, altogether 
incompatible with that freedom and etpreeeion wliich 
can be imparted only by the tooch of tie ctaftsnan's 
own haod. That Tarioos mechanical agencies shonld 
be employed by gold workers mOEt be accepted as a 
matter of course, precisely as it mnst be desirable for 
them to seek in the mechanical agencies in their em- 
ployment the highest attainable degree of excellence ; 
at the same time, the trtie goldsmith never will tajl to 
regard all discoTcries in chemical science and all im- 
prorements in tools and machinery, merely as means 
better qualified than before, for enabling him as a 
workman to realise his conceptions and to gire expres- 
sion to bis feeling as an artist. 

Withont attempting exact accuracy on each a ques- 
tion, and leaving a wide margin for additioOB from 
imezplored or only partially explored regions, including 
a Tast portion of China, the total quantity of gold in 
nse, or in a condition at once to be made available for 
use in the world, may be estimated to be eqnal to about 
1,150,000,0001.— about eleren hundred and fifty millions 
sterling, an amount which, not including any item to 
represent workmanship, is merely the probable value 
of the metal itself. Of the total production of gold, 
careful investigations have led to the conclusion that 
somewhat more than one-third is absorbed in coinage. 
A reserve of onemployed gold, held in ingots, &c^ by 
bankers, or hoardal in some form ot ot^ei \>^ '^Tn^&K 
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indiridaalfi, occonntsfor about five per cent, of the wliotr 
Amount. Tbe jc&rly loss occasioned bj WBi!t« and 
wear and tour, of wbtolt it woald scarcely be poesiUe 
to form even on iLpprusimatelj correct estimate, must 
accoQut for aiiotlier by no meaiiB incoDHiderable per- 
centage. Thus upwards of ouo-bnlf of tbe entire pto- 
duotiun of gold remains forconsomption in the arts and 
in the manufacturing iuduHtrios of different coimtriee, 
together vritb export for mieceUaueoiiB objects anil 
purposes, of which no specific account is obtainable. 
Of the gold conBumod in the arts and the manufao- 
toriug ittdustriee, the qoantity must be very large that 
is naed in the various procesBes of gilding — as frame- 
gilding, electro-gilding, water-gilding, the omamonts- 
tion of coramio works, bookbinding, the interior and al»i 
the exterior decorations of buildings, and other like pro- 
cesses. Photograpl^ also absorbs gold in a continuaUy 
inercoaing degree. AH this absorption of the metal 
takes place in almost every part of tbe civilized globe ; 
and the gold thus employed may be considered so far 
to be practically lost, that it cannot be available for 
use either under other conditions or for any ditferent 
purpose, or again under the same conditions t 
some similar purpose. Without being thus procttca 
lost for ulterior objects, gold is in constant ut 
quantities for the manufacture of coses foi 
also in the form of thread or wire, it is employed tail 
considerable amount iit making gold-lace and i: 
neotion with many other textile manufactures, 
the great couaumption of gold for the production ij 
personal ornaments, and especially of chains, it will ll 



GOLS WOUKING. 



61 



euotigli bero to remark that tlie metal thus used, for 
the most part, remaina in our ovm coimtry or finds its 
way to our own colonies, the exports of British-made 
gold jewellery to foreign countries being comparatively 

By hia workmanship tie goldsmith Increases the 
value of gold, on au average, to the extant of GO per 
cent. This increase of value in gold itself however, 
rises in proportion to the degree in his art to which the 
gold worker himself has attained, so that the intrinsic 
worth of the precious metal in which he works may 
be decidedly subordinated to the higher value that 
it may acquire at the bands of the craftsman. The 
pure metal, it must bo added, in consequence of its 
Boftnosa, is not used (except by some Indian and African 
workmen) in the production of objects of whatsoever 
kind, the nearest approach to unalloyed purity in the 
metal being in the standard of our own coinage, which 
fixes the admixture of alloy with the native gold as in 
the proportion of 2 to 2i — one-twelfth, that is, of the 
whole. Goldsmiths consider gold, whatever the form 
or weight of any mass or particle of the metal, to be 
divisible — or to be accepted as divisible — into twenty- 
four equal parts, each part being denominated a " carat." 
And as this term also is assumed to bo applicable only 
to the pure native gold, the proportion in which the 
tinalloyed metal is present in any object is expressed in 
its carats, the proportion of the alloy being understood 
to be intimated in the number of parts required to com- 
plete tLo aggregate of twenty-four. Thus the gold of 
the coinage — and the gold of wedtoig-vrnga ^OBS^aSSa 
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etandard with tbe coiuage — is " 22 carat," inasmuch u 
in this Btandard, twenty-two parte of pare gold are pre- 
sent in combination witli two parts of alloy. In liko 
manner the " 18 carat gold " of onr host and most 
valuable goldemiths' work, which is found to be moat 
advantageously adapted for working, and at the same 
time is held to be sufficiently pare to have a just title 
to rank as truly " preciouB metal," has eighteen iiftrta of 
pure gold and eii parts of alloy, composed either en- 
tirely of silver, or of silver and copper in varying pro- 
portioivB, or of silver and copper with an admixture of 
zinc ; those variations in the composition, and conse- 
quently in the chemical character -and action, of the 
alloy, enabling the gold worker to give various tints to 
the compound metal in which he works. By the intro- 
duction of some other alloys, a still greater range of 
hue and tint may be imparted to the gold when pre- 
pared for actual service. Compound metals, when used 
in goldsmith's work, continue to be entitled and esti- 
mated as "gold," when they are "15 carat" (fifteen 
parts gold and nine alloy), " 12 carat " (one-half gold 
and one-half alloy), and even "9 carat" (nine parts 
gold and fifteen alloy), or tbe reverse of " 
gold." 

The quality of native gold, in a great degree^ J 
determined by the locality from which it may 1 
been obtained ; not only does the time vary in whiob 
can bo brought into a condition suitable for worki 
but various means have also to be adopted befor 
desired result can bo obtained. SometimeB the o 
tion of smelting has to be repeated not leas than tea 9 
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twelve times ; and floses, or ckemical agents endowed 
with certain ftctive properties, Lave to be employed in 
order to ospol those foreign substanceB with which 
the workers know well how to <leal. The smelting and 
pnrifying having been accomplished, the admiiture of 
the alloys sncceeds ; after which, the metal, then in a 
condition ready for the gold worker, is cast into flat 
akilletB or ingots of square section, preparatory to 
being rolled down by machinery to whatever thick- 
ness or tenuity may be required for plates or wires. 
Occasionally, but on rai'c occaeions only, the artist in 
gold sculptures his work from out of the block of pre- 
cioos metal. Again, without roeourse having been 
had to any rolling down, objects in gold bjo often cast 
in monlds, to be finished by the hand of the artistic 
gold worker with a fine chisel, or a finer burin, and 
with variona chasing tools. The gold worker also 
calls to his aid the lathe with its manifold accessories ; 
he employs acid for biting-in ; he uses punches and 
stamps of various kinds ; servants of great vaino and 
infinite versatility he finds ready to hia hand in intaglio 
steel dies of every imaginable form ; and last, and 
best of all, the hammer is the instrument with which 
in his reponss^ work ho accomplishcB his noblest 
achievenients. The blow-pipe, it is scarcely necessary 
to add, the gold worker has ever near at hand, in order 
to enable him with prompt efficiency to invoke the active 
and neTor-failing co-operation of his great ally, the 
element fire. When in thin plates, the gold ia first 
cut into the desired forms, and then cither pimched 
out and beaten, so as to obtain wbate^tiT csi &.% ^s^^ 
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would not have to depend w^am the final chasing and 
engraring for the completion of the finiahed object 
As it most gencrall J be the case, that works to be 
executed in gold of necessity shonld actually be made 
in two or more parts, these parts when completed are 
^ mounted," or united, either by soldering or riTeting, 
the latter process being generally restricted to thoee 
parts of works which are comparatiTely of large 
size. Soldering is a process, npon his mastery of 
which in a signal degree depends the success of the 
worker of gold. It is here that the science of gold 
working accomplishes its most excellent triumphs, by 
enabling the craftsman to form a single object from 
Tery many parts, some, if not all of them, of minute 
size ; the combination of the whole, both in security 
and perfect adaptation, being productiYe of e£fects not 
otherwise to be obtained. It was in the peculiarity of 
their soldering, indeed, and its perfection, that the 
ancient Italo-Greek goldsmiths so long kept at bay 
the ablest and most enterprising of their modem suc- 
cessors ; and it was not until he had the good fortune 
to penetrate the mystery of the soldering, that Gas- 
tillani was able to give to his gold work that exquisite 
granulated surface, firm as solid metal, which for 
delicacy and effectiveness knows no rivaL In this 
beautiful and truly wonderful granulated work the 
gold is absolutely pulverised^ and the minute particles 
are subMMinontly united, as clusters of needles or as 
stool-dust might Ix; upon a magnet, the solder fixing 
them in complete union, each particle still retaining 
its own individuality. In England, the goldsmiths 
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who, in their granulated goli work, have approochod 
nearest to their diBtinguiehed Konmn feIlowH3raftameQ, 
are the Messrs. Phillips, Brothers and Son, of Cocfcspur 
Street, London, gentlemen wliu also are Bccond to no 
living goldsmiths in the production of works in gold 
designed in the variona styles of ancient and early art. 
In the front rank of archicoLogical goldsmitliB other 
places are occnpied by the Messrs. Brogdun and 
Wathereton, all of London, ivho also onjoy a very 
high reputation as makers of gold chains. For the 
production of Scandinavian archEOological goldsmith's 
work, Mr. Borgen, of New Bond Street, himself a 
Dane, who for many years bas been established in 
London, is facile prineeps. Mr, Borgen also has suc- 
ceaafttlly introduced into this country the production 
of delicate gold filigree, executed hy Danish craftsmen 
who have settled in London, the designs always being 
derived from ensting Scandinavian relics of Bomo one 
of the earlier centuries of the middle ages. It is to be 
hoped that this beautiful and effective application of 
fine gold wire may speedily attain to a recognized 
position among us, as one of tlie popular modifications 
of gold working considered as a British industry. 

In Edition to employing at his discretion, either 
singly or in combination, the different processes 
directly connected with working the precious metal 
itself by means of every one of which agencies he is 
enabled to inijiart to gold a ftesh value through its 
alliance with art, the goldsmith, in certain closely 
allied artistic processes, Las at his disposal other 
facilities^ not indeed for " gilding te&Jiei. ijfiiii' \im.^ 
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tot fn?:ar,ff:?g its iKAiitT and stOl foither increBBiiig 
hi preciocszuesBi. Forenusl amcwg tbeee prooGBBet 
wbieh tfe in kgitfTnaie aTlianfe with the primsry 
opexm&ons cf the g<jld vc-rker is the heftutiibl art of 
enamellJTig. nov practiseii in Kngland with great 
sacc€«Sw The term "enamel" stzictlj is applicable 
onlj to several ciiloozed Titreons sahstanoeB that aie 
attacheil to the gold bj fnsion ; the same name, how- 
eTer, is in general ose to denote the enamelled metaL 
The colooring bodies obtained from metallic oxides, or 
" salts."* which before their application to the metal are 
mixed with certain Titreons mineral fluxes easQy fosible, 
for their true and permanent effect depend altogether 
np(Hi heat at a high temperature, to which they are 
exposed whoi the j are enclosed in the mnffle-fomaoe. 
At one and the same time, heat melts the flnxes and 
develops the colours of the oxides, giving them their 
brightness and brilliancy, and also incorporating them 
with the goldsmith's work which they will adorn. 
This has to be accomplished by means of a series of 
successive ^ firings," each of them attended with 
various perils to the works that are thus passing 
through their probationary career; and all of them 
causing anxiety to the craftsman, while he maintains a 
vigilant watch over the action of the furnace, and is 
kept in suspense, until the result of the final ''firing" 
shall bavo dotormincd the true character of his work 
In the early opaque enamels, opacity was obtained by 
adding to the vitreous compound mass oxide of tia; 
but modem enamellers use various other cheinical 
AgontB to giro opacity to different enamel& Full 
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pBrticnlars on tlteae points are given by Dumas in liis 
' Trait& de diimie appliquee cacx Arts ; ' in tho ' Traite 
dea CouJeUTs pour la Peinfura en Email' of Muntany, 
and in the work bearing the same title by Neri : also in 
Eeboullean's 'Nouveaa Manuel de la Peinture sur Email.' 
The two gronpfl into which " Bnoruated Enamels " 
are divided will be found described in the accom- 
panying treatise on " Jewellery ; " further general 
dOBcription of them here therefore is unneceesary. In 
enamels encrusted by the " Champleve " process, tho 
coloured portions of the work are frequently restricted 
to the background ; and thns the figures and other ob- 
jects of each composition, whether executed in relief or 
not, have their golden eurfaees nntouched escept by 
the burin and the chasing tools. A distinct clitss of 
enamels is oeoasionally employed by modem gold- 
smiths for adornment of some of their more costly 
works. These enamels, instead of being applied to a 
metallic base, are ingerled in openings pierced thiough 
the gold for their reception, and coaseiiuently they are 
tet dear, nith a view to haviiig their full efl'ect dis- 
played when held up to the light. Of these translu- 
cent enamels, distinguished by the eai'Iy enamellci'S &s 
" fenaus de pHque ^ jour," wliich may bo considered 
to ropi-esent gems set under similar conditions, a few 
remarkably fine esamples were exhibited by French 
goldsmiths at tho great artistic and industrial gather- 
ing at Paris in 1867. Other varieties of enamels are 
those which, being transluctd, are painted upun gold 
work in relief with engraved outlines ; and trao painted 
BDiuoeh, which emno iato use towaTd.& tbe (^\ci€je> c& 'Cos. 
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fourteeatli centiuy, and by which ^iclures, properly bo 
called, !n enamel are produced. These pictures, which 
the fire burns into, being imperishable, put to the 
Beverest t«Bt both the skill and the patience of the 
enamel painter ; for hie work then is done only when 
his picture for the last time shall Lave left the liirnace. 
As he paints, he can at heat hut anticipate the aspect 
that he desires and expects his work to assume as 
it passes through the fire; since the colouring sub- 
stances which he uses in the process of painting are not 
colours at all, but "pastes having a generally uniform 
dull appearance, their autual colours being latent in 
their chemical nature imtil stimulated by exposure to 
a high temperature into a condition of visible and 
vivid activity. Of living enamellers on gold the fore- 
most place of honour must be assigned fo M. Charles 
Lepec, of Paris, a considerable number of whose 
finest and most precious works happily have found 
permanent homes in our own country. In West- 
minster Abbey we possess the finest early example of 
heraldic champlevi enamel known to be in existence — 
it is the shield, charged with his armorial insignia, 
attached to the left arm of the effigy of William de 
Valence, first Earl of Pembroke, a. d. 1396 ; the base 
of the enamel, however, here is gilt copper, the gild- 
ing having been produced by an amalgam of melt^ 
gold and mercury, fixed at a moderaf* temperature 
which would not affect the incrustations. 

Damascening, a decorative art in favour with gold- 
oitbB, was Buccessfnlly practised by the ancients, and 
a alto jetoined in use dotiug 'Cbf: miMie «.%«i&^\n&i^ 
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Wa& always more prevalent in tlie East than among 
the nations of the Weet Specially famous in the 
Iievtint, this art is considered to have obtained its dis- 
tinutivo title from the perfection to which it was carriod 
by the early goldsmiths of Damascus. It was intro- 
duced into Italy in the fiftoentli century, and there at^ 
toined to its highest excellence in the sixteenth. This 
diunasceuing consists in imbedding wiren or threads of 
gold or silver, so forming varions desigas and devices, 
opon some leas brilliant metal, as iron or bronze, the 
entire work being finished with a. unifoim lovol aorface ; 
OP dsmaBcening may be executed by imbedding gold 
wires upon silver, or silver wires upon gold, and highly 
attractive cfiects thus may be obtained. Some excellent 
damascening is now produced in the este,blishment of 
Str. Borkentin, a Danish goldsmith, for many years 
eetablished in London. Domaaccuing, however, exclu- 
Bively executed with the precious metals is but little 
practised in England. 

Niello, another dacorativo art applied effectively to 
goldsmith's work, like damascening, may bo considered 
naturally to have resulted from the practice of the 
illuBtrions art of engraving — ^engraving by the burin, 
that is, for the purpose of producing sm'fucc decoration 
upon objects executed iu metal, and without any view 
to the application of engraven plates for multiplying 
copies of "engravings" by impression. Transmitted 
from on early antiquity to tLo middle ages, Engraving 
byniediffival artists was chiefly practised by goldsmiths 
and arraoui-ci'S, who wore both accomplished draughts- 
men and skilful in the use of the burin, T\Lc»e,«AS&\a, 
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eootfmllj filled in tbeir oigimved lines wifii a blacks 
MKBci-tike ■alilmea, wlud pve —■^ ■^— tt to tli^ 
M^isfai BMn p oa iii ona, psectselj as ihej ako «f ottier- 
tiniM wN^t Mneapondii^ icsalts b; iaematetioDB of 
goU or BQver Uireid^ Tbw Hiello and I>U]Meoeuiii^ 
an cieter vts, the cAfwhig of tlte suae parent art, 
EngnTing. To the excelleaoe aS tbe nielli oi HLmaa 
Vivigoem, the pupil of Ghiberti and Maeaccio, wbo 
flooriabed in the middle of the fiftc«ntli ceDtnrr, aad to 
tlu) magnificent indirect resnlte to which tbej acci- 
dentally led the way, it ia nnneceesai; here to make 
more than a pafigiiig reference. At the same time it is 
not poRsible to withhold the expression of a deeire to 
see niello, which in Bueaia is both in general nse and 
eiecnteii with remarkable edcccss and excellent effect, 
rising in the estimation of British goldemiths. It 
will bo well indeed for onr own workers in gold in tUn 
things to emulate their predecessors in seeking 
raise thoir craft to the highest attainable rank, 
elevating tbe etandard ani extending the range 
thoir own powers as artists, as men of soienoe, i 
as craftsmen. In his fiimoos treatise, ' B 
Artium Sdtedula,' Theaphilns has devoted sevenl 
nine chapters of his third book to enabling us to foi 
a true estimate of the varied information and t 
eminent ability of the master goldsmiths, his oi 
Contomporarics, of the twelfth century. We onght 
have men of the same order among ourselvea. It m 
be, and doubtless it is, trne, as Signer CastelLmi 1 
declared that true it must be, that for a while in onr gol 
jrking wo still most leet, couten.! tio tia 
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aBSTjming that we are able to become BUOoesBful — imi- 
tators of the great goldemiths of ages which hnvo paasod 
away ; yet it by no means follows that onr own gold- 
smiths are to consider their horizon to be finally closed 
im within the bounds of masterly imitation. There is 
a wide field lying open beyond thia border-land of 
reproduction, to which our gold workers are bonnd to 
look forward, and which, if true to themselyea and 
their craft, they will trust in due time to reoch. The 
first step in this direction of odyanoo was taken when 
the moat distinguished goldsmiths of to-day, having 
given an nnreserved recognition to the masterly abilities 
of their far-off prcdecesaors, declared themaelvoa to be 
humble loamois &om them ; the next step will be 
taken in the same direction when these learners, having 
become their masters' equals, will be independent 
masters themselves. 
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In proportion 
imported intc 
facture are produced ; a somewhat remorliable fact, 
oonsidering that EnglaDd has been the sourco of nearly 
every important invention in connection with the im- 
provement of timekeepers, and that in most of the 
mechanical arts ghe has held her own against the 
world. 

The high estimation in which English watches were 
held in the latter part of the last century, induced by 
the admirable and artistic productione cif Tompion, 
Graham, Mndgo, and other couBcientions makers, r&- ] 
ceived a shock from the wholesale forgery o 
names upon worthless goods by dishonest specolati] 
manu&cturers, who gwamped the best English markets 
with their frauds, until in 1816 a conunitteo of the 
House of Commons was appointed, on the jjetition of 
the London and Coventry watchmakers, to take evidence 
respecting the lamentable state of destitution to which 
the petitioners were reduced, in conseqnence of a 
diminution of their trade. There appears bnt little. . 
doubt that these spurious and valueless watches v 
&r greater in number \!ti«a flie geoama ^otlsa of tl 
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ackDOwledged English artiste, ajid that tboii' distribution 
so damtLged the reputation of Knglish watchmakers, that 
the Swiss, who bud adopted Graham's cylindor escape- 
meut for their watches, wero enabled to take posBession 
of onr foreign markets without much difficulty, aod 
even to compete with us in our own country. They 
are now our most I'ormidablo rivals in tbc production 
cS cheap watches, and adhere to the cylinder escape- 
ment for the great bulk of their manufacture, although 
it does not furnish exact results and has been long 
discarded hy English watchmakers, who ore still 
distinguished bj the love of their art, and the desire 
to attain perfection which actuated Tompion and 
Graham. 

With the introduction of railways and tho adoption 
of Greenwich time as the st^andard throughout the 
country, exactness in recording time became more than 
ever necessary ; and yet the large demand for time- 
keepers which arose as railways wore opened, was in a 
great measure met by Swiss watches and American 
clooks, low in price, and with but little pretence to 
accuracy. The numerous delays and accidents arising 
from nn punctuality, and the anxious uncertainty as 
to the time on the part of those who have precise en- 
gagements, afford ample testimony that our means of 
Hhowing the standard of time are still deficient. Not 
only are the majority of clocks very bad and mis- 
leading, hut opportunities of comparing timekeeiiers 
with tho standard are wanting. In this respect Eng- 
land is behind some other countries, aud London even 
worse off than many provincial tuwua. 0\ii " 
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clocke differ Bovenil soconds and ofton miniites, but tKe 
vnrifttion is viewed with complacent indifferenee by 
most people, although it iovolvos tin alannLng waste of 
time and risk of accident which is qnite unnecessaiy. 

Some years ago the Council of the British Horological 
Institute, irith the coauteuance and aBsistance of the 
Astronomer Boyal, endeavoured to induce the Corpora- 
tion of London to provide public clocks controlled ftom 
Greenwich Observatory, and so lately as the latter end 
of 1874 Sir Edmund Beckett, the President of the 
Horological Institute, asked the PoBtmaster-General to J 
cause the time signals now sent to the post-offices tol 
be exhibited in the windows, but without effect. It i»-' 
owing to this waut of appreciation of correct time- 
keeping that so many people purchase wortbless clocks 
and toys called watches of foreign mannfactore, to the 
serious detriment of the English trade. An army of 
watch and clock jobbers throughout England spend 
their lives in pottering over these precious articles, 
endeavouring to keep their mechanism moving, at the 
expense of their unwise owners. Messrs. Do la Bue 
and Co., the one firm unconnected with watchmaking 
who receive the correct time from Greenwich by n 
of a controlled clock, estimate that it eaves them 3(K 
a year. Good English watches ore robbed to a 
extent of their value for want of correct standards, thi 
possession of which would greatly benefit the Englia^l 
trade and increase the nation's wealth by an incalculablsf 
saving of time. 

Clockmaking an<l watchmaking, although near^ 
allied, are two distinct industties, a.ad must be coiv^ 1 



eidered separately, with a view to somo chronological 
arrangemeat. I will first glance at the varionB stages 
of clocks and other uoD-purtable timekeepers. 

The necessity of being able to record the progress 
of time at lesser intervals thiiu a day, eveu iu the most 
primitive state of mankiud, and the apparent Boltability 
of the means by which the world is divided into day 
and night for atfAiuing that eud, place the fii'st attempt 
to make the motion of the earth available for registering 
the subdivisions of days, beyond tbe reach of history. 

The sundial of Ahaz, mentioned in the second book 
of Kingg, is the first on record ; and although called a 
sundial in tbo English version of the Bible, it is sup- 
posed by commentators to have been merely- a stair 
formed so that the shadows of the steps expressed the 
hours and the course of the sun. Evidence exists that 
the famous obelisks of the Bgyptiaua were intended as 
gaomong; but the earliest sundial of which wo have any 
definite description is the heuiieyclo or hemisphere of 
the Chaldcean astronomer Berusus, who probably lived 
about 540 years before Chiast. No doubt sundials were 
used both by the Greeks and tbo Romans. Among the 
Elgin collection in the British Museum, there is a dial 
with four fates, which it is conjectnred was intended to 
show the hour at one of the crossways at Athens, in 
which city it was discovered. 

The clepsydra or water clock appears to be the first 
contrivance fur measuring spaces of time, independently 
of the motion of the earth. It is of great antiquity 
among Eastern nations. Although no date can be 
assigned for its invcntioD, there is evidence th&t. \1 ^«% 
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introduced into Greece by Plato. The yaried fonns in 
which water clocks have been found testify to the great 
amount of ingenuity expended in their production 
through many ages. At the present day there is one 
in use at the Royal Observatory, Greenwich. 

Some of the varieties of the clepsydra would natu- 
rally suggest to a mechanical mind the idea of obtain- 
ing the necessary motive force for a machine to mark' 
time, by allowing gravity to act upon some body other 
than water, so that it is not surprising to find men of 
known ingenuity, from Archimedes before the Christian 
era, to Gerbert, a monk who lived at the end of the 
tenth century, named with confidence as the inventors 
of clocks composed of wheels actuated by a weight. 
The earliest clock, however, worthy of the definition, 
the details of which are on record, is that made by 
Henry de Wick for Charles V. of France, in the 
tower of whose palace it was placed about the year 
1368. Rude as it undoubtedly was, for it had an hour 
hand only, Henry de Wick's machine furnished the 
basis for our present turret clocks, and deserves a brief 
description. A heavy weight being tied to a rope, 
which was wound round a cylinder or barrel, served 
as the power to cause the hand to revolve; but the 
hand, instead of being fixed to the axis of the barrel, 
had its motion conununicated through several toothed 
wheels, called a train of wheels, arranged in such a 
manner that the hand made several revolutions for one 
revolution of the barrel, so that the weight did not 
need to be wound up so frequently. If the weight 
were allowed to freely act upon the hand, its motion 
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woTild have been accelerated, so that what ia now 
known aa an eBcapement Lad to bo devised, wlioreby all 
the spaces traversed by the hand should bo accom- 
plieLed in equal time. Attached to a vortical axis 
were two arms, each carrying a weight ; upon the 
same asis were two spiteB or pallets, at right angles 
and apart from each other a distance equal to the 
diameter of the last wheel in the train ; the teeth of 
this wheel ware formed on its side instead of its 
periphery. One of the pallets projecting in the path 
of the wheel teeth had to be pushed aside before the 
wheel couhi revolve. The tooth, in turoing the 
pallet round its axis, had to overcome the inertia 
of the weight hung upon the arm ; and the arms 
having notches in them to allow the weights to bo 
removed farther from or nearer to the centre of motion, 
the operation of pushing the pallet on one side could 
be arranged to occupy the required time. But having 
Bucceoded in getting clear of one pallet, the progress 
of the wheel was barred by the second pallet, which 
would, in its turn, be presented to the tooth on the 
other side of tho centre, and iu being thrust aside, 
would carry tho arms and weights in an opposite 
direction. The whole process being continually re- 
peated, resulted in a constantly alternating motion of 
the arms and the weights attached, whereby the motion 
of the hand was kept tolerably uniform. 

Not only has a reciprocating motion of matter been 
used ever aiueo for controlling the motive jfower of 
timekeepers, but tho very raechanism employed by 
, lie Wick held its own fur many jenia, Baiwt ftiie.'aSia 
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of the Terge escmpement. Most of the parts of De 
Wick's clock were of iron, and it bad an arrangement 
for striking, gimilar to that which is often seen in many 
of the foreign clocks of the present day. The work 
most hare been rough, bnt it was a distinct achieve- 
ment, for although springs were introduced as motive 
power and other iuTentions made with the view to 
render clocks portable, no real stride towards per- 
fection in timekeeping seems to have been accomplished 
for more than two centuries. The celebrated Stras- 
bourg clock, made about 1370, by Gonradus DasypodinB, 
may be mentioned as a wonderful piece of mechanism, 
but it cannot be instanced as an attempt to measure 
time with greater exactness. Becords exist of many 
curious applications of clockwork, such as it was, bnt 
except so far as finer work and slight alterations, such 
as screwing the weights on the arms instead of hanging 
them on the timekeepers, were almost exact copies of 
De Wick's. 

In 1631 the clockmakers of the city of London were 
incorporated as a company, and obtained their charter 
from Charles I. This afifords substantial evidence that 
the art of clockmaking then flourished as an English 
industry, and from that time to the present day nearly 
every important advance in the principles of machines 
for measuring time may be traced to the genius of 
Englishmen. 

The application to clocks of the pendulum may be 
regarded as the first real improvement on De Wick's 
principle. It is unnecessary to reproduce the well- 
worn account of Galileo's discovery published in his 
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treatiee in 1639, which led to the uae of the peEdulnm 
by aBtronomers for recording the time of obBorvationa. 
The first idea of its application to tho clock then iit 
uso was donhtlsBB to tnm the asiB of the balance to a 
horizontal direction, cnt off ono of the arms, and let 
tho remaining weight answer the purpose of the pendn- 
lum-bob. As it is requisite, however, thnt the pendulum 
in vibrating shall describe a cycloidal curve, if all its 
oscillations are to be performed in the sajne time, no 
matter what tho length of the curve travelled through, 
the result would not be satisfactory, for it is o, necea- 
sity of the verge eaeapemont that the pallet axis shall 
describe neoi'ly 90 degrees, anil in such a range the 
circular ai'C described by the bob would differ very 
materially from a cycloidai curve. There appeared 
two ways to surmount the difficulty, viz. by inventing aa 
escapement which ahoulil allow the pendulum to vibrate 
so small a distance that its path would not Gcnsibly 
differ from a cycloid, or, while keeping the verge 
escapement, to introdnce some contrivance to cause the 
pendulum to trace the desired curve. By a common 
fatality, the latter, and (as experience has taught) 
totally impracticable method was adopted. 

Huyghona, a French elockmakor of eminence, about 
1660, showed great skill and ingenuity in arranging 
pendnlums to clocks, so as to describe a cycloid. 
The most favoured device was, to make the upper part 
of what would have been the pendulum rod, either of 
a ateel spring or of a cord, which in its travel should 
press against plates bent to tLo desired curve and 
Deiaching 
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from the pallet axis, and hanging it independently, was 
the first step in the right direction. It is worthy of 
notice, that the steel spring, shortened and freed from 
the cjcloidal checks, has been found to be incom- 
parably the l>est x>l&ii for suspending the pendulnm. 
However, no good result attended the endeavours to 
keep the path of the pendulum a cycloid, and it re- 
mained for Robert Hooke, born at Freshwater, Isle of 
Wight, to solve the difficulty by inventing the anchor 
escapement, with which the pendulum need only travel 
a very short distance, say about two degrees. Although 
the question was now satisfactorily settled, and expe- 
rience showed the cycloidal path to be practically un- 
necessary, yet for generations people were to be found 
wasting time and money in contriving all sorts of 
useless cycloidal checks and methods of lengthening 
and shortening the pendulum during its vibrations. 
The chief difference between Hookers anchor escape- 
ment and the dead-beat escapement of Graham, to be 
presently described, is, that the pallets were so shaped 
in Hooke's anchor escapement, that the pendulum 
towards the conclusion of each vibration and just 
before receiving impulse from the train, pushes it back- 
ward. This recoil of the train may be observed in the 
seconds' hands of old English eight-day clocks fitted 
with this escapement, which recede during what would 
otherwise be their intervals of rest. 

At the end of the sevetiteenth century, Greorge 
Graham perfected Hookers escapement, by making it 
60 that the recoil in the train was obviated. Many 
authorities at the time assorted the recoil to be an 
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Bdv&ntage, and even Gsseutial for accuracy of time- 
keeping, by its tendency to keep the vibration of the 
peodnlum constant, a reenlt much better attained by 
increasing the weight of the pandolnm bob. 

Tn spite of Buggeated alterations, and the oountleas 
' propoeitions for dock escapements, Graham's dead 
beat, shown in eleva- 
tion by Fig. 1, is at ^'S 1- 

present mmTallod, ex- ■ 

cept for turret clocks. 
A shows the lust wheel 
in the train, which is 
the eacapo whcol, striv- 
ing by the force trans- 
mitted from the weight ' 
or spring constitutieg 
the driving power, to 
tnm in the direction uf 
the arrow ; but fur the 
present it is stopped 
by the tooth B resting 
on what is known as the 
dead face of the pallet 

C. This, as weU as the 

corresponding dead face Graham's DeaJ-beat Escapement 

on the opposite pallet "' '"' ^' 

D, ia traced from the centre of motion of the pallets 
at E, so that as the pallets rock to and fro, the wheel 
remains stationary so long as the tooth remains on the 
dead face. The vibrating or rocking motion of tho 
pallet corresponds to the vibrations of the pendulum, 
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aB the cnitcli which engages the pendoliiia rod is fixed 
to the pallets' axis. It will be otserved, that if the 
pallets aro moved sufficiently on one side to allow the 
tooth to leave the dead face, it will be bearing on an 
incdined plane, which is called the impulse face ; and 
it is the pressure of the tooth, on it slidee over this 
face, that gives the little force necessary to keep the 
pendulum in motion. When the tooth has arrived at 
the end of the impulse lace, and the escape wheel 
appears free to turn on its axis, the dead face of the 
pallet D is just in a position to cat^h the advancing 
tooth, and bo for every two vibrations of the pendulum 
the escape wheel goes forward only one tooth. In the 
finest clocks the pallets are now jewelled, that is, 
made of hard stone to diminish friction and wear. 

Towards the close of the seventeenth century, the 
scienoe of horology had so far advanced, and mechauical 
appliances so much improved, that docks were made to 
perform with remarkable precision, provided they 
were kept at a constant temperature. But the enore, 
when subjected to constant changes of temperature, 
were so perplexing to astronomers, that scientific mon 
turned their attention to devising means to hoop the 
effective length of the pendulum constant. Graham 
conceived and carried into practice, about 1716, the 
idea of making a jar of mercury form the pendulum bob, 
the height of the mercury in the jar being such, that 
whatever amount the pendulum rod lengthened through 
increase of tomperature, the mercury expanded upward 
exactly sufficient to oompensato and onsuie the distanci^^ 
between tbo point of euspensioa and. the centre of oi 



WATCHES AND CLOCKS. 

lation remaining constnnt. Many other methods of 
attaining tlie some end were invented. John Harri- 
son (of whom mora will be said in connection nith 
the improvement of ehronometere), a few years after 
Graham perfected the mercurial pendulum, invented 
a gridiron pendulum, composed of brauB and iron 
rods, arranged so that, as the pendulum rod of iron 
lengthened, rods of brase on cither side expanded 
apword. From the top of tLe brass rods depended 
other iron rods, to which the bob was suspended, the 
superior expanaibility of the brass aUowing the gridiron 
to be kept so short as not to interfere with the sus- 
pension of the pendulum. This ingenious device of 
Harrison hna been many times varied by using different 
metals, but Graham's simple mercurial pendulum 
obtained the more permanent reputation, being still 
used as he left it, in the best regulators, with but one 
rival for simplicity and time-keeping (jualitiea, viz, the 
system of steel and zinc conapensation, used by Sir 
Edmund Beckett in the Westminster clock. 

Till very recently, no attempt to rival the dead-beat 
escapement for clocks had met with success, for in fact 
its accuracy in clocks of reasonable size, not exposed 
to tho weather, left nothing to be desired. The des* 
cription of its action already given, shows that whatever 
weight was used to move the hands, was communicated 
through tho escape wheel to the pallets, pressing upon 
the dead faces when tho train is at rest. It will be 
evident, that in turret clocks, where tho hands are 
cspoaed to the wind, snow, and other retarding 
infiuencBB, the weight being aufficieal to twiirj ft^it 
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hands rotmd under tbe noet odveree circametaQces, on 
some occasions when the opjioaing forces were at n 
minimum there would l>e nrnch superfluous power in 
the train, causing the escape wheel upon loaying tbe 
dead face to prces upon the impulse plane with tsr 
greater foroo than when the opposing forces were tit a 
maximnm. 

To meet this difSculty clockmakors were in the 
hftbit of using a remwntoiro for turret clocks, an 
arrangement by which the train, instead of acting bo 
directly on the pendulum, wound up an auxiliary 
power to propel it. Notwithstanding remontoires and 
fancy escapements occasionally used, clockmakeij 
never eipeetod turret clocks of any size to keep I 
good time as ordinary regulators, so that when i 
specification for making the clock for the ne 
of Parliament, drawn up by the Astronomer Koyal C 
Mr. E. B. Denison (now Sir Edmnnd Beckett), stiiid 
latod that tbe clock should not vary more than ^ 
minute a week, most of tbe chief clockmakors refused 
to accept the stipulation, and, backed up by the Clock- 
makers Company, denoanced it to the government as 
impracticable. Eventually tbe contract for the clod 
was given to Mr. Dent, Mr. Denison undertaking 1 
design tbe escapement. 

The idea of allowing a constant weight to &11 g 
press upon tho pendulum rod to give the requi 
impulse bad been adopted by Madge, if it had i 
been accepted oven before histime, but, although often 
elaborated witb considorable ingenuity, it had never 
baen aj>plied bo as to he absolutely reliable, until 
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Mr. Denieon applied tho gravity escapement, shown in 

Fig. 2, to the Weatminator clock, with the astonishing 

result that inBtcad of the error of the clock exceeding 

the stipulated one minute it 

week, it is reported by tha ^'S- -■ 

Astronomer Royal to be less 

than one eecoad a week. 

The escape wheel, in shape 
something like a double Manx 
crest, has, near the centre, three 
pins which lift the pallets, but 
not to tlioir extreme position . 
The pendulum rodj moving in 
the direction of the arrow, will 
have to lift the pallet A (which 
hangs freely upon tho pin D) 
from the point where it was 
left by the lifting pin lar 
enough to allow the leg or 
tooth B of the escape wheel 
to eBcapo from the stop C ; 
and, on its return journey, the 
pendulum is assistod by the 
falling of tho pallet, not only 

the distance it was raised by the pendulum rod, but the 
amount lifted by the lifting pin also ; and although 
the pendulum weighs 700 lbs., a pallet weighing 2 oz., 
lifted 1 inch in height, is sufBcient to keep it going, 
There are many other excellent points in the West- 
minster clock, besides its uoiq^uo escapement, which 
deserve noting, Tho pendulum bob is of adecLuatfl 
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weiglit. Tlie heavy cast-iron bracket from nbicL 
the pendnlnm is snspeaded tokos a firm bold of tbe 
wall of the clock raom, is of a good shape for en- 
Buring rigidity, and yet projects far enough from the 
wall to allow the escapomeitt to be easily got at. The 
going and striking traios are well arranged oii a couph 
of cast-iion girders upon a firm foundation. Then 
ore several original anil good points connected 
the etriking arrangement, notably a contrivance 
letting off the hammer for striking the hours 
a second of true time, rendered necessary by another 
clause of the Rpecificatiou. Space will not permit a 
description of this ingenious device, to do justice to 
which many engravings would bo necessary. 

Countless esperiments have been made with a 
to the employment of electricity as a motive fore 
clocks. It is difficult to see what is to be gaii 
substituting electricity for the winding up of a i 
which seems to have been the sole aim of 
inventors. Mr. B. L. Jones, the station-master 
ChostoT, in 1857, turned electricity to good accoi 
for controlling clocks, but not for driving them. 
no very remote day, a method by which clocks ma 
controlled will doubtless be considered a. sine qua 
so that the subject is therefore one of interest and 
out of place. 

In ftU systems for distributing the time, one doi 
the distributor, we may call it — must be watched 
corrected from obsorvations. A clock in the Eoj 
Observatory, Greenwich, distributes the time to a cli 
at the Poet OfSce, Lombard Street, and to one at 
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faatoTj of MeBBFs. Do La Rue aad Co., in Bnuhill 
How, before men tioacd, by Jones' plan, wbich is eimply 
this : The pendulum rod of "the Obaeryatory clock, in 
its Tibtations, presses together two voiy wo&k springs, 
thus completing a galyonic cii'cnit and aUowing a 
golTouic current of opposite kinde to he transmitted at 
successive seconds to the clocks to ho controlled, each 
of which has its pendnlum bob composed of a hollow 
coil of wire. The wires from the coil pass up the 
pendulum rod and are led away to the controlling or 
difitributing clock, however distant it may bo. Two 
permanent bar magnets, having similar poles in prox- 
imity, are fixed inside the case of each controlled 
clock, so that the hoUow coil forming the pendnlnm 
bob in its vibration passes on to and encircles each 
magnet alternately. The action of tho currents will 
be to retard tho vibrations of the controlled clocks, if 
. they are going too fast, and to ecceleratc them, if too 
slow. The controlling clock is exactly of the ordinary 
Mnd, and the others differ only in having the pendulum 
composed of the wire coil. The clocks being reasonably 
good themselves, it matters not if the current fail 
occasionally. As long as the accumulated error is less 
than one beat of the pendulum, when the current is 
resumed it will again correct the error. 

There is a system of magnetic clocks with many 
advantages, the invention of the late Sir Charles 
Wheatstono, made at the British Telegraph Manu- 
factory, and at work at the London University, tho 
Boyal Institution, and other places. A single motor 
clock upon this principle will actuate siity or seveut; 
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indicating clocks, the maintaining power being Eiip- 
plied by magneto-electric currente developed in a coil 
of wire forming the pendulum bob of the motor clock, 
which is made to oscillate over the poles of permanent 
magnets. £ach indicating clock is actuated bf an 
astatic system of magnetic needles, kept in continued 
rotation by these cun-ents. The motion of these 
needles is communicated through a suitable train to 
tho hands. In this way the whole circuit remains 
unbroken, and the currents are alternately inverted 
without any breaking and re-making of contacts, which 
is the chief source of failure in the many attempts to 
drire clocks by electricity. 

Mr. r. Eitehie, of Edinburgh, has lately introduced 
an electric system of clocks, in which the pendulum is 
made to actuate the escapement. It seems to answer 
well, but it would be premature to pass a decided' I 
opinion on its morite. V 

The manufacture of clocks is scattered throughout^ 
the country, so that it is impossible to estimate its 
extent with any accuracy. The largest and most com- 
plete clock factory in England is that of Messrs. 
Gillett and Bland, at Croydon. They have steam 
power, and employ seventy or eighty workpeople ; but 
I believe their attention is chiefly directed to large 
clocks. 

There can be no doubt that the aceiirate perform- 
of the Westminster clock, while stimulating turret 
clochmakera to greater excellence, has caused a demand 
in the colonics and foreign countries for English clocks 
of the larger kind. Clocks, RUtb «a ate used at railway 
9, made simply ani oheagV^, to'n 
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abroad. Mr. B. Webster, some years t^o^ drew ftttea- 
tioD to the need of improrement ia the constmctioD of 
railway clockE, advocating the more general adoption 
of a weight instead of a spring for nuuntaining power, 
and a simple kind of compensation pendulum, composed 
of a straight piece of seasoned deal well Tftniishod for 
the rod, passing through and snpportiiig from the 
bottom a hollow cylinder of zinc or lead which forms 
the bob ; the height of the bob being sufScient to 
counteract the very small downward expansion of the 
wooden rod. Clocks of this kind keep admirable time, 
and are well adapted for halls and kitchens. 

The manufacture of drawing-room clocks (in many 
instances the clock is quite eubaidiary to the case) is 
almost entirely in the hands of the French, who turn 
out some Tery good, and also the worst, clocks that aro 
made. 

Really excellent hall clocks, in omamontal cases, are 
made in London. The old English eight-day clocks 
are still made in the rural districts, and, with heavier 
pendulums, would compare very fayourably with mOBt 
of the imported clouks. It muBt he admitted that 
there is a great want of system in the manufacture of 
the ordinary run of small clocks in England. A clock 
is a sufficiently large machine to allow of the intro- 
duction of duplicating machinery for most of the parts. 
The American clocks, which used to bo fairly made. 
Lave sadly degenerated of late years ; the cheap French 
clocks are wretchedly bad. It is thoroforo difficult to 
understand why English enterprise has not attomptod 
to supply 60 cloar a want as a cheap, plain, moderately 
vfiU-made clock. 
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Watcheb and Cbbonoubters. 



3 Euspendcd hy ropes or cords being cleail] 
inadmissible os motive power for portable timekeepers, 
some other means hnd to be devised for driving the 
train, before pockot watches could be made, and about 
the year 1500 the roainspriug is said to hat 
Tented by Peter Hele, a clockmaker of Nareml 
It is bolioved thut the earliest watches w 
as Nuremberg eggs. They had wheels of steel, 
Wick's escapement, an3 an hour hand only, 
early watchmakers must have found the varying fa 
of the mainspring a source of perplexity, since s< 
contrivances were arranged for overcoming the 
Gulty with more or less of success and complicati 
until the fusee was invented sometime between 15! 
and 1530. Nothing h&s snpcrBedod the mains] 
for driving the trains of watches, nor the fusee 
equalizing the force transmitted, and both are now 
well known as to require but slight description, 
end of a thin ribbon of steel, called the mainspi 
being fixed, the other end is wound round and roi 
an operation which needs increasing force ae it 
continued. In uncoiling, the mainspring does 
expend its force directly npou the train, as the 
nection between the spring and the train is throi 
the medium of a cord wound round a grooved whi 
which approaches in shape to a truncated 
this is called the fusee. The outline of the fusee is, 
should be, in every watch, exactly proportioned to 
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Taryong force of tlie spring. When tho spring is nearly 
nncoiled, or at its weakest, the cord pulls the train round 
with the advantage of tlie largest diameter of the fusee ; 
and when tte spring is fully wound, or at its strongest, 
it has to overcome the reaiatance of the train, with the 
cord passing over the smallest diameter of the fnsee. 
The cord in the earlier watches was of catgut, but in 
1665 a chain was introduced by Gruet, of Geneva, as 
a means of communication between the barrel which 
enclosed tho mainspring and the fusee. 

In 1632 Charles 1. (as I have before stated) 
granted a charter to the clockmakera of the city of 
London, and at that time it may be fairly inferred, that 
watchmaking as well as clockmaking was flourishing 
as a British industry. There is, indeed, reason to 
suppose that the improvement of watches especially 
then cogaged tho attention of many skilful and clever 
Englishmen. Dr. Robert Hooke, who has already 
been mentioued as the inventor of a clock escapement, 
did as much towards perfecting timekeepers as James 
Watt at a later period did for the steam engino, and 
appears to have been one of those remarkable and ver- 
satile geniuses, before whom all difficulties fall. He, 
in 1658, discovered the particular suitability of a coiled 
spring for controlling the vibrfttiona of watch balances. 
This invention of the balance spring opened the way 
for many minor improvements, which followed in quick 
fiuccesaion. Thomas Tompion, often called the father 
of English watchmaking, by his sldll no doubt assisted 
Hooke to demonstrate tho success of his invention. 
Tompion and other celebrated watchmakers of the 
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time devoted conBiderable attention to the constmctiiMH 
of repenting wutelics. ^ 

A« repeating mecihanism certainly does not add to I 
the timekeeping qualities of wntches, and as, wbater^ I 
the necessity for repeating watohes in the seTenteenl^l 
and eighteenth centnrioe, they can now bo i'egatda^| 
only as toys, wo need not consider them farther, pi|^| 
ticutarly as no repeating work whatever is tLowma4^| 
in England. In the rare instances where EngliB^I 
watches are furnished with repeating work, it !■■ 
Bsaally imported from Switzerland. 

One consequence of the better timekeeping qualitieB 
of watches, owing to the introduction of the balance 
spring, was the addition of the minate hand, by Daniel 
Quare about 1690, and shortly after Faoio, a native of 
Geneva, came to Loudon and introduced the practice 
of jewelling, as it is called, that is making some of the 
rubbing surfaces of hard stone ; diamonds, rubies, and 
sapphires being used for that purpose in the better 
kind, and garnet in the commoner elaas of watches. 

In the beginning of the eighteenth century, watches 
were etill far from being accurate timekeepers, aud 
the possibility of solving the problem of nnrnrtnininftM 
longitade at sea by their moans, engaged the attentidfl 
of many. Among thorn, John Harrison, a Lancash^H 
carpenter, after a lifo spent in attaining his objeoH 
eventually received from the English Govemmentij^B 
1767 the prize of 20,OOOZ., which had been offered jfl 
the invention of somo means whereby it conld be aso^H 
tained within 30 miles. The timekeeper with whldH 
Harrison won the prize is preserved in GreeniriljH 
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Obeeivatory. It bas a Torgo oscopeinent, asd resembles 
in shape a largo eilvor wntch. Wliile Harrisoa was 
deTotiag bie life to the conBtruction of his timekeeper, 
others bad not been idle. In 1700, George Gmham, an 
apprentice of Tompion, invented tbe cylindci eecape- 
ment — ot, as eome say, perfected it — the invention 
being Tompion's. Tbe cylinder was nnquestionably a 
great stride in advance of the verge. It is very similar 
in principle to the dead-boat escapement already des- 
cribed aa invented by Graham for clocks. Tbe pallets, 
however, embrace but one tootb of tke escape wheel, 
and are formed from a cylinder which gives tbe title 
to tbe escapement. In spite of its superiority, it took 
the place of the verge escapement but slowly, and 
cannot be said to have entirely superseded it at any 
time as far as the English work is concerned. Many 
mannfacturers who tnmed their attention to the cylinder 
escapement, abandoned it, because tbe cylinders were 
80 rapidly cat away by the escape-wheel tooth, which 
even Madge found a source of annoyance. He often 
made tbe cylinder of ruby, to avoid tho cutting, which 
eeemed unavoidable with brass or gold escape wheels 
and steel cylinders. The cylinder escapement just 
Buited tho requirements of the Swiss, who made tbe 
escape wheels of stool, with which the steel cylinders 
worked very well; and as this escapement allows watches 
to be made thin or flat, as it is called, tbe Swiss de- 
veloped their trade with great rapidity, by making 
cheap watches of graceful outline. 

It is remarkable that tho lever escapement, invented 
■d^ Thomas Mudgo, about 1750, which has ^loyc^d. ta 
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be the best kud moet reliable for pocket watdies, vw 
allowed to lie by for serer&I years. Even Modga- 
aeems to have dismiBeed it from his mind, as tmlikely to 
give the desired reault, and to have tamed Ms attentioii 
to the improTomeata of the verge and cylinder eficap»- 
ments. In 1794, Peter Litherland obtained a patent 
for what was called a rack lever, and a business wis 
established at Liverpool for making watches with this 
escapement. The venture was a saccess commercially, 
considerable enterprise characterizing the operations 
of those who took up Litherland's patent. Bat the 
rack lever was not sapcrior to the cylinder, for while 
Mndge and his contemporaries saw the necessity of 
allowing the vibrations of the balance to be as free as 
possible in the rack lever, the balance is never de- 
tached from the train, Bnt the lever was evidently 
the right idea ; and a few years after Litherland ob- 




tained his patent, George Savage, by combining ex- 
cellent work with proper proportion, proved its valae. 
Fig. 3 shows the lever escapement in its ordinary 
iarm in plan, and Fig. 4 in elevation. 
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< It will be observed that the wheel and pallet action 
is closely analogous to the dead-bent escapement for 
clocks previously described. There ia one point of 
Iference ; the part of the pallet against which the 




Levar Escipemeat. 

if the escape wheel is resting, instead of being in 
the form of a curve struck from the centre of motion of 
the pallets, is straight, and shaped ao as to csnse a 
Blight recoil in the wheel when leaving it, with the 
object of preventing the pallot from being shaken out 
of the wheel, as would bo Kkely to ensue, wore the 
pallets left ia the proper theoretical shape. That part 
of the wheel tooth in contact is also mode to diverge 
from the radial line with the same object. Attached 
to the pallets and moving from the same centre is the 
lever (A). The roller (B) is fixed to the same arbor 
or staff as the balance, and revolves with it, and the 
only connection between the balance and tho train is 
by means of tho impulse pin (C) projecting from the 
roller (B). This impulse pin will be seen to be just 
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falling into the notcli of the lever, and as the balance 
by ita impetus continues tntTelling in the direction of 
the arrow, the impulse pin, pressing npen the notcli, 
will cause the lever and pallets to turn upon thoii 
axis (D). The impulse jilftnea (E) of the pallet will 
shortly be exposed to the action of the wheel-touth, 
imd the opposite side of the lever notch to that which 
is shown as bearing on the impulse pin, will be driven 
against it. The forco thus administered to the impnlse 
pin is stifGcieut to send the balance on its vibration 
against the force of the balance spring, one end of 
which is filed to the balance arbor at F, ontil the re- 
aistauce of the spring, oveicoming the vis viva of the 
balance, the motion of the balance is reversed, and MM 
starts on its vibration in the opposite direction, ii]^| 
locking another tooth of the wheel, and receiviij^| 
another blow from the impnlse pin on its way. 31^1 
length of lover and diameter of roller are so arrange^H 
that the line of contact between thorn is only about ^^| 
of the roller, so that if the balance vibrates say 2fi^H 
each way, 220° would be traversed quite free from ^^| 
connection with the train, the balance being left ma^| 
completely to the control of the spring ; and in QJ^| 
freedom of vibration lies the great advantage of ll^| 
lever otoi the cylinder and other preceding escap^H 
ments. A small pin (G) may be observed sticMng '^^| 
&om the lever, whioh prevents tho pallets onlocld^H 
or leaving the wheel, except when the impnlse pin ^H 
in the notch ; a orescent cut from the roller alloij^H 
it then to intersect the circle described by ^^| 
roller edge. At other times, should a shako or bl<^H 
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tend to releaeo the wheel, this safety pin would fall 
Bgftinet tiie roller and prevent the pallet leaving the 
wheel. This safety action ia made more soonre in 
the best watehes by placing a separate and smaller 
roller for its use on the arbor, somewhere about H ; 
cuid then, instead of the pin G above the lever, there 
IB a finger projecting from ita under side to meet the 
roller, the smaller roller allowing a greater intersection 
for any given number of degreee, as any mathematician 
will anderstand. George Savage, who has been already 
mentioned as bringing the lever escapement to great 
perfection, tried eevoial modifications in the arrange- 
ment of the moans for unlocking the wheel and giving 
ijnpnlse to the balance, but ni> one of them has come 
into general use. 

Directly Harrison placed beyond doubt the possi- 
bility of making timekeepei's of sufBcient accuracy to 
be of use to navigators, many others turned their at- 
tention to the subject and endeavoured to produce an 
instnimeut to be oven more reliable than his, among 
them Madge, who, although he succeeded in producing 
a chronometer whieh, upon trial, performed with more 
accuracy than Harrison's, left it for Arnold and Eam- 
sliaw to earn the honour of devising an escapement 
which should remain to the present day without im- 
provement. Earnshaw's escapement, now generally 
used for marine chronomctdrs, is admitted to be 
superior to Arnold's, in the points where they ditfcred. 
It is shown in plan by Fig, 6 and in elevation by 
Fig. 6. 

Ita acticm IB 08 ibUows : Biippose, a& ui. && c»aa <;& 
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Ha lever escapement jn^t noticed, th&t the balance, 
which wonld be fixed to tlie eame arbor as the roller at 
A, is travelling in the direction of the arrow, BhowQ 
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deleTii. As the nib coutmiieB to press upoa the spring, 
the detent will bend at F and allow the tooth of the 
wheel, which is now bearing against the pin G, to es- 
cape ; but, in tho meantime, the impulse pallet (H) has 
passed in front of tho tooth I, and by intersecting its 
path rcceivea from it the necessary impulse. Directly 
the spring D is released by tlie nib, the detent flies 
bock in time to catch the nest tooth (J), and the 
balance continues its vibration until it is caught by 
the balance spring, as in the case of the lever escape- 
ment ; but on the return vibration, when the nib 
catches the spring D, it, being no longer supported by 
the detent, bends towards the wheel and allows the nib 
to pass. The unlocking and impulse occurring only at 
every alternate vibration, this escapement is even more 
fully detached than the lever, and for a time it was 
thoaght that the spring detent or chronometer escape- 
ment would be the best also for pocket watches ; but 
experience has shown that the shaking and jolting to 
which all pocket watches are more or less liable, render 
the lever preferable. Tho same delicacy of action 
prevented the duplex, which may be considered theo- 
retically a superior escapemcut to the lover, obtaining 
that hold upon public favour which it was expected to 
do thirty or forty years ago. 

The fact that changes of temperature cause a varia- 
tion in the strength of balance springs, was of little 
consequence in the time of Dr. Hooke in tho presence 
of much greater errors, the result of imperfect eseape- 
ments and comparatively rough work; but Harrison 
found it necessary to endeavour to tum.^cuatt.'Wi "Oma 
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▼ariatioii, by applying what he called a curb to the 
spring, so as to keep its effect on the balance nnifoim. 
Eamshaw preferred to compensate for the variation of 
the length and elasticity of the spring, in the balance, 
the rim of which he made of brass and steel soldered 
together with the brass outside. Since EamshaVs time 
there has been a general disinclination to interfere 
with the tree action of the spring, and the compensa- 
tion balance shown in Fig. 7, which is substantially 
that of Eamshaw, is in very general nse for marine chro- 

Fig. 7, 




Ordinary Compensation Balance. 

nometers and for pocket watches of the best class, with 
the exception that for watches, a nmnber of screws with 
heavy heads are substituted for the two weights as 

shown. 

The Astronomer Koyal (Sir G. B. Airy) has demon- 
BtrsAedi by experiment the fact, that the alteration in 
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e iataei of the balance spring' varies ia the same ratio 
as the temperature, and tte movement of tlie weighta 
to or from the cmitre of tho balance ie about in the 
same proportion. But as tho vis viva or controlling 
power of a balance varies in the same proportion as 
the square of its diaraotcr, th-o compensation will be 
hardly perfect. Not a little ingenuity has been ex- 
pended during the last thirty or forty years, in en- 
deavouring to contrive something better than tho 
ordinary compensation balance ; most of tho attempts 
being in the direction of auxiliaries, as thoy are called, 
or the application of something to assist the ordinary 
balfljiee. Of loto years Kuliherg's flat-rim balance, 
without an auxiliary, has attracted considerable at- 
tention, from the succesisful performance of marine 
chronometers fitted with it. 

This endeavour to achieve jerfoction is encouraged 
by the nnnnal competitive trials of marine chrono- 
meters which take place at Greenwich Observatory, 
under tho superintendence of the Astronomer Eoyal ; 
and there ia no doubt that to these trials is due, to a 
great extent, the fact that Bhigland now monopolizes the 
chronometer making of the world. Instead of being 
cased like a watch, as Harrison's chronometer was, the 
practice has become usual of suspending the marine 
chronometer upon gymbals, similar to tho manner in 
which a milUtone is hnng, so that it may be as far 
as possible free from the motion of the ship. The 
gymbal ring is fixed to the inside of a wooden bos 
about 7 inches sciuare, which encloses tho chrono- 
meter. The whole is plivceJ in a. eSriii. W^js "Vsi, 
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which » jMidded to keep the I 



i inufona 



: tempetstore as i 
aa poMiblo. With the eioeptiaii of an inagmficant 
ntnnber prodnced in Liverpool, the marine chrono- 
meter tnde is confined to Loadoo, where aboat luOO 
are manufactured yearly. The morenents are made 
in Lancashire, and the mano&ctnring divided into 
branuheH in mncb the same way as watcfamaldiig, 
which will be described preaentlj. 

When the Clockmakara' Company wae inoorporated 
in 1632, the city of London was doubtlese the centre of 
British clock and watchmaking. But with the mh- 
division of labour induced by the demand for Ti!"gH"l' 
timekeepers, Clerkenwell became the head-qnarters of 
ortificorB in the vorioDs branches, and maintained pre- 
eminence in every branch of watchmaking, as long as 
verge watches held the £eld. With the introduction 
of tho lever eEcapoment, the movement moHng, which 
comprises the barrel, fusee, the two plates which hold 
the train together, and the wheels and pinions, migrated 
to Lancashire. It vrill readily be understood that in 
tho eighteenth oentury, aJthough the production of £he 
different ports of a watch had been subdivided as much 
as posaible, yet where any other than pure hand labour 
was used, the mechanical aids were of tho rudest kind, 
and there was no pnrticulftr standard of si 
the completed watch or for the different parts; * 
monnfacturer starting with his i 
would be the most perfect proportion and the I 
acceptable size. Whou tho mOTcmont making beca 
transferred to Laucasfiire, the same want of systa 
und CKUUMfqueut waste prevailed. And no real adva 
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towards Tmiformity waa made, until Mr. Wycherloy, of 
Prescot, ill 1866, iutroducedbisByBtemof mtiohiiiG-made 
moTemeuts. Mr, Wydierley adopted eight standard 
eizes for moTemcutB, the smalloBt 1 ' 34 incb diameter and 
the lotgcEt 1 ' 83 inch diameter. He bnilt a factory and 
erected eteam macliinery of such a character, that the 
different parta for thousands of movements are made per- 
fectly interchangeable, the machinery for some of the 
processes being attended hy girlB. In addition to Mr, 
Wycherley's factory at Preacot, watuh moyemonta are 
made on a emaller scale at other places in the Prescot 
district, which includes St. Helens, Kainhill, Cronton, 
and Widness, the total production of the district 
being now estimated at from 100,000 to 120,000 move- 
mcnts yearly. Movements are also made to a small 
extent in Coventry. Besides the movements, some of 
the watch-hands are made in Lancashire, the remainder 
of the branches being conducted at the mannfactoring 
wntres, which are Clerkenwell, Coventry, Liverpool, 
KUd Birmingham. 

After the movement comes into the hands of the 
manafacturer, it is usually sent first to the dial-maker, 
who makes a suitable dial. 

La the making of watch dials, several distinct trades 
are included. White enamel dials with black figures 
painted thereon are the most generally need and have a 
nice efiect, but, however trulj divided, are liable to 
distortion in firing. Gold and silver dials retain their 
accuracy of division and admit of considerable elabo- 
ration. 

What may really be termed the heart of the watoh — 
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the MOpemMSit — is divided into two or three brancbes ; 
Ute wbeel-catter cuts the eticape wheel, the paUet- 
imkw nukkes the pallets to suit the ivheel, the escape- 
ment-m&ker mftkes the lerer and roller and the arbara 
ooanected therewith, which may be eeen on referring 
to the drawing of the lever escapement. Haniig 
marked dflf the proper positione for the pivote upon 
the plates, be sends them to the joweller to jewel the 
holes. Then the finisher arranges the proper depths 
of the inia, and sends the plates once mure to the 
jeweller, to have the jewels fixed into such holes aa 
may have been decided on. The fusee has to be cut 
by the fosee-cntter, and then the linisber applies the 
chain to connect the barrel and fosee, and fixes 
mainspring in the barrel, 8o that tbo pull upon 
train through the fusee is uniform, however much 
little the mainspring is wound. The stopwork 
to be finisbcd, and if the watch is to be keyless, the 
keyless-work fitted. The case-maker, balance-maker, 
and hand-maker, having contributed their work, 
examineF fits tbe movement to the case and pnts 
the hands. Then comes the most artistic perfc 
Tbe balance spring has to be applied, ao that 
vibrations of the balanee all occupy the Eune 
irrespective of tbe number of degrees travelled throi 
The greatest delicacy and skill arc required 
the ends of the spring. A watch of the finest 
would have tbe outer coil of the spring carved 
the centre, after the manner introduced by Bregnet, 
celebrated French watchmaker, and would have 
index nor curb pins to alter tbe length of the spri 
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The screws of the balance woald be sdjiisted wiih the 
nttnoBt care, so that the watch could keep time at 
temperatures of between 40° and 9(i°. For this pnrpoee 
are need an ice-bos and an oven, which latter is a sheet- 
iron chamber heated by jets of gag. The ability to 
diepense with the index shows a grand stride in watch- 
maldiig. 

While English watchmakers have aimed at perfec- 
tion and reliability in their prodnctioDE, the Swiss, and 
latterly the Americans, have tnmed their attention 
more particnlarly to decreasing tiie cost of manufac- 
tnre. The Swiss introdneed what is called the going 
barrel, dispensing tvith the chain and fnseo, and allow- 
ing the varying force of the mainspring to be trans- 
mitted to the escapement. The going barrel has many 
champions, but as it is clear that the mainspring, when 
unwound, must be strong enough to drive the escajto- 
ment, when it is fully wound, a great waste of power 
occurs in one of the smallest and most delicate ma- 
chines where economy of power is greatly to be de- 
aired. The going barrel is never used for the best 
English work, and English watchmakers are often re- 
proached for their blindness to its merits, but perhaps 
the best evidence of the unsatisfactory nature of the 
going barrel is, the many endeavours to make its 
action more analogous to the fusee. 

The demand for keyless watches has no doubt caused 
the freer introduction of the going barrel into English 
work, as the keyless mechanism is more easily applied 
with the going barrel than with the fusee. The idea of 
stem- winding is not new, for Eamshaw's oontemgurar^^ 
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Arnold, mmde wktcbes to irind from the pemduit, but 
witbunl fttnuigemeiit for setting the hands in tliat nay. 
In first-ntte watches the ftbilitj to eet the htmds with' 
ont ■ key is almost needless, and the &cilit; of w 
without a key is dearly pnrch&sed at the cost of ti 
fiisoc. Mr. Eullberg has introduced one of the \ 
methods of keylese-winding work for fusee watchf 
with hunting cases, in which the keyless work if 
oat of action unless the cose is opened. 

All watch-cases made in the United Eingdom mm 
t^ legislative enactment, he assayed and marked wift 
the goTemiDent stamp, and the unmber of cases marks 
will therefore aflbrd some indication of the state of d 
watch trade, altboagh it will not be an exact criterion, 
aa foreign watches and watches partly of foreign make, 
are occasionally put into English caees. The greater 
part are marked at the Goldsmith's Hall, London. 
Of the provincial halls, Chester ranks first according 
to the number of cases marked, and Birmingham nest. 
In 1796 there were marked at the London Hall 6576 
gold and 185,102 silver cases, a total unequalled before 
or since. Of this number it may be conjectured that 
many were for the worthlosa forgeries, that a few 
years after proved so dieastrous to the English trade. 
In 1816, 10,766 gold and 91,346 silver caeea were 
marked at the London Hall, and in addition to those 
marked in London, silver cases weighing 10,368 oz, 
were marked at Birmiugham in 1796, and 36,692 oz, 
in 1816. At that time the Birmingham cases would 
represent nearly the Coventry trade, but many rf the 
cases for Coventiy watches are now made or marked 



WATCHES ANJ) CLOCKS. 



107 



in London. In 1848, 14,257 gold and 73,071 aUver 
cases were marked in London, 1743 gold and 6227 
silver ftt Chester (indicating the marked progress of 
the watch manufactiiro at Liverpool since the laet 
retnm quoted), and 203 gold cases and silver cases 
weighing 23C oz. at Birmingham. In 1855, 20,817 
gold and 90,062 silver cases were marked at the 
London Hall, 7011 gold and 16,336 silver at Chesl^r, 
and 200 gold cases and silver cases weighing 217 oz. 
at Birmingham. In 1867, 25,437 gold aiid 98,143 
silver cases wore marked in London, 12,530 gold and 
18,000 silver cases at Chester, and silver cases weigh- 
ing 12,000 oz. at Birmingham. 

The return for 1867 is the last official statement 
isBued, bnt I have ascertained that there has been a 
steady increase since that time, and that during the 
year ended the 29th of May, 1874, there were marked 
at the Goldsmith's Hall, London, 31,275 gold and 
109,814 sUver cases, in all 141,089 cases, and during 
the year ended 29th of May, 1875, 32,888 gold and 
112,323 silver, or 145,211 cases altogether, being the 
largest number marked there in a similar period for 
many years. 

Until the United States adopted their present pro- 
hibitive import duties, a very large number of uncased 
watches were sent there from Liverpool, the Americans 
making the cases themselves, and in many instances 
imitating the English Hall marks, which in the absence 
of any law regulating the marking of watch cases, they 
were enabled to do without concealment. 

The number of uncased watchee exported isaMt ia 
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very small, and would not more than counterbalance 
the movementB of Swiss manufacture wliich are fitted 
to English cases. 

Taking the ntimber of cases marked as an indi- 
cation, it is elear that the English watch trade is 
making progress, although the advance is not so rapid 
BA might have been expected in a country pre-eminent 
for mechanical genius. The American system of manu- 
facturing watches baa been much vaunted, but suoh 
A method of wholesale manufacture appears quite ua- 
suited to the finer class of work for which England 
bolds the markets of the world. 
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Is giTing on ooconnt of some of tlie moet important 
improvements that have taken place in the mannfocturo 
of musical instruments, I liave arroagod the material 
under theao heads : 1, tlio Organ ; 2, the Pianoforte ; 
3, Proo-Reed Instroments ; 4, Wind Instrnments of 
Wood; 5, Wind Instromonts of Brass. This classifi- 
oation does not include instriunents played with a bow, 
Huch as the violin, violoncello, &c., as in oil essential 
paiticiilars they remain the same aa when first invented. 
The harp, guitar, Ac, are still under manufacture, but 
in fluch email numbers as uLmust to predict their final 
eitination, a result which has taken place with so many 
inBtruments of tho Into tribe. For this reason they 
are not represented in this article. 

Makers of musical instnunents have increased in 
Great Britain since 1861, though not to the estent 
that might have been anticipated, as even now they 
only number about 8000 males, a small number when 
we take into conaidcrtttiun the progress of music during 
the last ten years. This may be accounted for by the 
large number of instrumeata imported from France 
and Germany. Indeed, from the Eeport of tha Osoi.- 
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mifiaionera of Her Majeaty's Cuatoms, we learn that tbe 
atmuol ralne of thoBu iinjKirted from Frasce alone is 
nearly 300,000/. Thia will explain the comparatively 
Bmall extent of our English manufacture. 



Tbh Obqan. 

It is BerionEly to be regretted that the early hiBtory 
of this instrument, the largest, the most majestic, and 
the richest in its variety of effects, should be involved 
in donbt and obscurity. Such, however, is the &ct ; 
indeed the period of its invention is unknown, whilst 
fiction and conjecture bnye in this, as in similar cases, 
usurped the place of probability and truth. 

This has arisen chieSy from the enlarged sense in 
which the Latin word organum has been used. Ori- 
ginally it had a very extended meaning, and auswt 
to almost every kind of implement, for whatever 
pose employed : by dcgroea it become confined 
instruments of music gc^neially, afterwords to those ii 
which wind was employed, and finally to the singli 
instrument which still bears its name. 

Passing by all conjecture, this much is certain, 
the organ is very ancient, and, however degrading, 
must submit to the conclusion that the syrinx, or 
of Pan," composed of several reeds joined together, 
the bagpipe, are tho humble progenitors of the st 
instrument with which we are acquainted at the 
day. The hydraulic organ, said to have been inveni 
by Ctesibius, of Alesandria (b.o. 120), w( 
used by the Greeks and Bomans, who employed it bol 
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privately and in their theatres and temples. Thongh the 
exact natitte and conBtruction of this instrument are nn- 
kuown, some little infonnation concerning it may be 
gleaned from the works of Hero of Alexandria, and of 
Vitmvius, from which it appears that it corresponded 
with onr present idea of an oi^an in many essential par- 
ticnlars. In 757, the Emperoi Constantine V. sent an 
organ to King Pepin, which wn« placed in the chnreh of 
St. Gomolins at Compiegne. In SI 2, Louis-le-Deboncaire 
placed one in the church of Aix-la-ChapolIe,and one is 
mentioned as eiiating in the church of Winchester in 
the tenth century. These instruments had no key- 
board, and the wind was let into the pipes by drawing 
back a rod or lever. In the first keyboard the keys 
were very large, and were struck by the fist ; but in 
the twelfth century an improvement was made in this 
respect, and the nse of componnd stops, and the intro- 
duction of pedals, opened a new era in the history of 
the iuBtrnmcnt. A gradual course of improvement is 
traced in organs erected at Dijon, in the thirteenth 
century ; at Halhcrstodt, in 1360 ; and at Suremberg in 
1468, about which period pipes of the large dimensions 
of 16 and 32 feet began to be mode. The description 
handed down to us of organs erected in the latter port 
of the following century, provoB that at that date, nil 
the principal stops now employed had come into use, 
and, to quote the words of Professor Pole, " that the 
general plan of a large organ in all its most important 
particulars, had arrived at the point at which it now 
Btonds, the only further progcesa made since, having 
been in the mechanical details of the conEtruction." 
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^jn fTg^a IS coni p ospd w fleviiiu nnges of 
flOOMof wlneh naof «mtd,(B'a Bulontof tm vid lead, 
with open moutlu like the flste plijed at the end, and 
the mt of whicb hafe in their sHmthpieoe, toagoes irf 
bfiM, or reeds. These pipea are plac^ ojwight npc 
ttte end in which their moathpiece is, in holes wUi 
■TO made in the upper part of certain wooden boa 
called wind-chests. Large bellows distribnte the wii 
into tabes which cnmmimicate with the interior of fi 
wind-cbeBts. To each range of pipes is attached 
plato or rod of wood, which is also pierced with 
at ili»taiiccB eqiml to those of the wind-chest, 
plate or rod is called the register. It is arranged 
giivh a manner as to more easily when it is drawn t 
nr pniihed in by the organist If the register ii 
In, itii hoIoM do not correspond to those of the 
cLuHl in which the pipes are placed, and conaeqoenti 
ihu wind ouunot outer into the pipes, bat if it is draa 
out, the lioloH will perfectly correspond, and the a 
mny 1m iidniittod into the pipes. Then, whea tl 
OT)j|iUilat plucuH his finger upon a key, the latt^, as; 
■inks down, draws a little rod which opens a. tbIi 
imrrefipouding tu the hule in the register, the wii 
mitorn, and tlio pipe of tte note gives the Bonitd whid 
boliiiigR to that note. If several registers are disn 
out, nil the pipes in them nhich correspond to the luA 
touoliod will sound at the same time. If the pipe is 
fluto, the sound is produced by the vibratioii of th 
column of (vir in the pipe ; if it is a reed-atop, the 
results from tbo beating of the tongue, which 
tho air against the walla of the mouth of the pipe, 
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Besitlea the variety of eoimda which arise from this 
difference of principle in their production, the organ 
has others, which aro the result of the different forms 
and sizes of the pipes. Withont going further into 
this part of the subject, which would load us far away 
fcom the object before ns, I may briefly remark that some 
pipes are terminated by smaller pipes called chimyteys ; 
others have the form of two inverted cones placed upon 
one another ; others are in the shape of long cylinders ; 
BO that each has its peculiar quality of sound. When 
a eeriea of pipes o£ the same quality of tone are used 
collectively, it is called a etop. The modem inven- 
tions in this respect are very fe w. The Keraulaphon was 
invented by Messra. Gray and Davison, and first iutro- 
dnced by them in the organ of St. Paul's, Wilton Pluce. 
This is an 8-feet manual stop, generally ending at 
t«nor C. The pipes of metal have a hole bored in 
them near the top which givee them a peculiar quality 
of tone, something like the Dulnaaa, but less subdued, 
as it is of larger scale. The Tyhor^Mirahilig, invented 
by the late Mr, Hill, is an 8-feet reed slop — the most 
powerful reed made. It has a separate bellows and 
wind-chest, with a presstire of 11 inches, the ordinary 
pressure for church organs being from 2J to 8 inches. 
The pipes generally project noiirly horizontally from 
the top of the inatmment. Its effect is very grand. 
TLo Flitle-Harmonique (invented by the celebrated 
Oavaill6 Coll, of Paris), is an application of a peculiar 
phenomenon of sound worth attention. Everyone 
knows that a flute or similar instniment, if blown ivith 
undue strength, sounds an octave above the tnia \uita -^ 
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the false note, however, from the increased pressure of 
wind, being more powerful. This principle is applied 
in the case before us. The pipes of the flute-har- 
monique are "overblown," and made to sound their 
octaves. This phenomenon may be called the reverse 
of that of stopped pipes. In the latter case an 8-feet 
pipe soimds only a 4-feet note, the one, however, 
being a soft, suppressed sound, the other powerful and 
clear. This stop is found generally in very large 
organs only, or on a solo organ, with separate wind 
reservoir and keyboard, together with the U^ 
mirahilis, and other solo stops. The Harmonic Dia- 
pason, a 16-feet diapason, sounds the same notes as one 
of 8 feet, but with a power that is magnificent. By 
sufficiently increasing the pressure of wind, even the 
second octave may be produced. Thus it will be seen 
that by stopping on the one hand, and overblowing on 
the other, a pipe of given length may be made to speak 
in no less than four different octaves. The Diocton 
stop, invented by Mr. Holditch, has the effect of 
doubling every single stop throughout the .instrument, 
thus making it equivalent to one with twice the number 
of stops. The contrivance is very simple, and is 
applied to church and chamber organs. 

There are two kinds of bellows, diagonal and hori- 
zontal. Of these the former is the older, and by far 
the less effective kind. Probably, in this country, few 
instances of the diagonal bellows would now be met 
with, having been generally replaced by the horizontal 
with great advantage ; although German builders still 
give the preference to the former. 
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Attached to tho middle of the hellowB is a sqnuro 
wooden chimney called the wind-trunk, up which the 
wind is propelled into the wind-cheat. It is a rectan- 
gular shallow bos, varying in size, according to the 
number of pipes to bo suppliod from it, the latter being 
placed immediately over and upon it. Ilanging from 
the roof, as it were, and estending from side to eido is 
a row of triangular wooden pallets, the two sides of 
which slope o£f downwards, so as to present a gable 
end, the shape of an acute-angled triangle. The sharp 
edge pointing downwards offer* the least possible resist- 
ance to the compressed air, when the pallet is drawn 
down by the key with which it is connected. There 
is a pullet to every key (on the clavier to which the 
wind-chest pertains) working on a hinge at tlie back, 
and kept np against the pallet hole by a steel wire 
spring. Many ingenious contrivances have been in- 
vented of late to obviate the inconvenience occasioned 
by the resistance of the compressed air on the pallet. 
which, however, do not come within my scope, nor 
could any. description be rendered fully intelligible 
without diagrams. The principal of these only, called 
the Pneumatie Lever, calls for a little attention. 

This most important feature in the modem oryuu, 
its purpose being to lighten tho touch, is the invention 
of Mr , Barker. It must bo borne in mind that, in 
pntting down a key, the finger has to ovcrcoino the 
force exercised by the spring of the sound-board pallet 
to keep it closed, as well as the comprosscd air in the 
wind-chest. Very large organs have pallets of pro- 
jKJitionate size, and commouly two v^ qSiKlV. V>s^ yo. '&isl 
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Imh; abo geaamBj ■ 



t on m "hMTj wind,""' 



Le. dwir viad dtmdj cop^cned, ao Omt the pip« 
sfeak vnj powerAiIlj. AH dkesD cukcs combme 
to mmbe the tonch nsrj "htawj^ so aa to be moet 
btigmng to the plajEv. TarioiM attotqttE have been 
mndie lo obviate this dnwbaek and " lighten the tonch," 
the moet socceaafnl of which is tiie pnemn&tic lever, 
consistiog of 8 snaU bos, divided crcflBways inside two 
little chambers, connected by a ehannel b^ween them. 
In the bottom of each of these chambers is an opening, 
covered hj a paUet. Beneath these pallets is bos- 
p^ded a back&ll connected in the osnol nay, each 
with its respective key. From each snn of this back- 
fall a perpendicular rod arises, and is attached to the 
pallet above, bo that when the back&ll moves on ite 
centre, one pallet is pushed np to open, and the other 
is pulled down to ehnt. Over thia bos, and com- 
mnnicating with both the chambers, is a little bel- 
lows, like a feeder, which conBtitatee the pneumatic 
lever. 

The farther chamber is a wind-chest, into whit 
wind is forced. When the key is pressed down, 
for end of the backfall rises and pnshee up the pallet of 
the wind-cbest ; the wind mshes through and up the 
channel into the lever above, cspimding it, and raising 
the outer end which carries on the key action ; and 
thus it becomes a motive power to open the sound- 
boEird pallets. When tbe key returns to its place, the 
action is reversed ; the pallet of the wind-chest being 
pulled down, cuts off the supply of wind to the lever, 
which (hereupon collapBes, ojii iianVB-t^eaila COTAKBte 
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into the other chamber, whose pallet hcing open allowe 
the wind to escape. 

Another little contrivance is found in modern organs 
of moderate size. On the wind-trunk a small bellows 
is suspended. This ia called a Concuesion Bellows, and 
its object is to steady the wind. If the bellows is 
blown with an imsteady jerking action, or if the player 
by a rapid transition from piano to forte (i. e. throwing 
out, whilst playing, several stops at once by a com- 
position pedal) make a sudden large demand upon the 
wind in the reservoir, the jerk will be communicated 
to the speech of the pipes, and produce a very dis- 
agreeable effect. This evil ia remedied by the con- 
cussion bellows. When the iriad is " put in," some of 
it makes its way through a liole in the wind-trunk 
into the concussion bellows, partly inflating it, and 
raising the upper board (i. o. moving it outwards, as 
it generally hangs perpendicularly). The expansion 
is opposed by a spring. When the preseuie from the 
causes such as I have mentioned becomes uneven, the 
concussion bellows affords a means of escape for tho 
superfluity, becoming further inflated, and tho spring 
thereby more compressed. Tho moment that the wind 
resiunes its proper pressure, tho spring causes the 
bellows to return to its ordinary position. 

A great improvement was made by the late Mr. Hill, 
in 1851, in the arrangement of the trunks or passages 
convoying the compressed air from the bellows to the 
wind-chests of the sound-boards. These are, in largo 
organs, of considerable size, and, as usually placed, are 
inconveniently in tho way of tho various movements 
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Hod maduiieif oonnecteil with tke keys, stops, ooin- 
poeition pedals, &c. They can be iliepcnsed with 
altogether by mokiiig th« fninitig and main stajidardB, 
which BoppoTt the aotuid-boanl, hollow, and using 
them OS wind passages. This ingsnions contrivanca 
loavoa tho space under the Bonnd-boarda complete^ 
free and open, and gives increased iacilitiee for the 
better arrangement of the action. 

Various inventions have recently been brought into 
use for dispensing with manual labour in supplying 
the organ with wind. Gas and water engines ore both 
omployod. the most successful being Joy's Fateut 
Hydranlio Engine, patented in 185G. A list of the 
organs to which this invention has been applied is given 
in Bimbaalt and Hopkins' work on 'The Organ; itg 
History and Construction,' second edition, p. 68. 

The orgriD now contains some mechaQical oog 
trivancee which belong exclusively to the modem k 
of building. Among tho foiemost of these rank vi 
are called Ccnqilere, viz. movements by the aid < 
which different sets of keys may bo made to act wi^ 
each other, or he coupled together, thus gaining ■ 
ditional power and variety, I will take the i 
common manual coupler, viz. pedal to great. 
back of the keyboard naay be observed (between | 
backs of the great and swell keys) a set of f 
strikers, one to each key, passing through t 
which reaches from side to side. This is connec 
with the draw-stop handle, which is now in, and « 
tho strikers are lying inclosed at an angle of 45 degr 
ffith the keys, eo that if the lower row of keys \ 
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played on, they will not be interfered with. Now we 
pull out the draw stop, and the frame in which the 
Btrikore wurk is made to take a quarter turn, wherehy 
the Btrikere ore hronght into an upright position, the 
bottom ends resting on the tail of the great organ keys, 
whilst their tops come immediately under the corre- 
sponding keys of the swell. If one of the lower keys 
be now touched, it pushes up the striker, which, by 
elevating the back of the key above, produces the same 
effect as if the front of it had been depressed by the 
player. Thus any note or notes' playod on the lower 
manual are executed on the upper. When this union 
is not required, the stop is pushed in, and the strikers 
Tesnme their Blanting position. 

A very euperiot piece of mechanism is tho gUdintf 
eofifpler, which is armnged as follows : the lyiper edge 
of the back-end of the keys of tho loieer manual is cut 
away for a few inches, leaving an inclined plane 
sloping backwards. In the •under edge of the keys 
above is a similar incision, with the incline reveraod. 
Through tiuH hollow is let a tapped wire, having a 
regulating button at the end. Then there is a set of 
upright strikers in a register as before, with heads like 
that of a hammer. In this case, however, the register 
does not revolve, but elides inwards, on the handle 
being drawn. This motion ccuses the bottom end of 
the strikers to glide up the inclined plane in the lower 
row of keys, thus causing their heads, which, before 
rested on the register, to rise a little, at the same time 
bringing them exactly under the regulating button. 
In this position the stickers act as before. Wben the 
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hftndle is pnflhei! in, the register returns to its originnl 
place where the etrikers hang ovor the hollow of tie 
keys below, which can then riso withont tonching them. 
Camfosiiion Pedals, the pUTpoBe of which is to draw 
ont or pneh in certain cotDbinatious of the stops by 
the feet, thus saving the neceetdty of the hands being 
removed from the keys, are now found in all otgauB. 
They are said to have boen invented by Mr. Bishop in 
1809, but were really invented by Jorilan in 1730, uid 
improved by the latter. Of these there are two Mnds, 
the single and the double action. The former a 
one way only, L e. it either draws certain stops i 
or in, but does not do boUi. The latter kind peiibro 
both offices, and is of conrse mnch superior, 
modem organs of moderate size there arc tiBually 
or three doable-action composition pedals controlli 
the great organ stops, and probably one or two to the 
swoll and pedals. Mr. Willis, the eminent organ 
builder, has patented a clever contrivanco for working 
these pedals by a row of studs in tho beading u 
the great organ keyboard, cflectcd by the aid of i 
pneumatic apparatus on the same principle as 
applied to the keys. 

The most recent improvement with regard ti 
organ is tho applicatloo of elcctncity and insulata 
wire, to replace or supersede the action. It i 
merely a new process to attain tho samo end, bnt, ii 
depondently of the suppression of a multitude a 
parts, many new advantages are presented other 
unattainable. The touch is more delicate, 
imiform, and invariable. The durability is inc 
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owing to the absGnce of wear and tear. The key- 
boards can now be placed at any required distance 
from and quite irreapectivo of the relative position of 
the organ itself ; therefore the organist may choose a 
position where he can hear the effects which he pro- 
dnces, and the voices which he leads or accompanies, 
without in any way increasing the complication or 
liability to derangement. Many positions can now be 
ntilized with the grandest effect that were formerly 
utterly impracticable. Powerful west-gallery organs 
may bo played from, the enst end of the church, entirely 
through a cable of insulated wire an inch in diameter, 
or attached to additional manuals provided for that 
purpose at a mechanical organ placed close to the 
choir. Any disposition of tie organ, as the archi- 
tectural arrangemonts of the building suggest them- 
selves, ia now perfectly practicable. 

The perfection of the system is due to Mr. Barker 
(the inventor of the pneumatic action), and itB appli- 
cation has been successfully carried out by Meesra. 
Brycesoa and Co. 

England and Germany are the only conntries in 
which the art of organ building has been carried out 
with anything Uio care and assiduity ; the artiste of 
both countries have made various improvements, and 
although the English organs cannot enumerate so 
many stops as some of those on the continent (which 
augmentation consists principally of half stops and 
duplicates one of the other), yet in the variety and 
genoral arrangements they are found to bo superior 
inatrumenta. 
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A great boon has lately been conferred on the public 
by the manufactoro of small organs at reasonable 
prices, sufficiently powerful to support a email body 
of singers. I may instance in particular Lewis' 
Liddick organg. They contain a Lieblich Godact C G 
to G, and an open diapason, of a full ronud tone, to 
tenor D, They are provided with feet blowers like a 
harmonium, and are tasteful in design — in fact, dl 
that could be desired. Mr. Lewis' example is being 
followed by other makers in making " chancel organs," 
as they are termed. 

The manufacture of organs, it will be readily under- 
stood, from the nature of the instrument and its limited 
demand, is a very small branch of trade. The Post- 
office Directory numbers only forty-two makers in 
London, and some of these are only pipe-makers, and 
men who undertake organ building upon comxnission. 
Besides these we Lave a few local builders, scattered 
through various parts of England, and one or two in 
Edinburgh and Dublin. These men, with few excep- 
tions, are in a small way of business, and employed 
chiefly in repairing and tuning. 

It is believed that the entire number of orgam^ 
large and small (a great proportion being of the latt^l 
description), annually manufactured in Great Biitai^l 
does not exceed twelve or thirteen hundred. ^t 

The FlANOFOBTE. ^M 

The history of this inKtmment, together with tijH 
gradual improvements that have been made in its ooi^M 
struction, is eingulorly identical with the rise V^M 
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progress of modem music itself. The instrument that 
immediately preceded it was the harpsichord, in which 
the wire was twitched by a small tongue of crow-quill 
attached to an apparatus called a jack, moved by the 
key. The tone thus produced has heen not inaptly 
described as " a scratch with a sound at the end of it." 
This instrument, although great ingenuity was dis- 
played in its manufacture, was very monotonons, and 
afforded the player no scope except for esecntion, and 
that of a roast mechanical and soulless kind. At length 
au auspicious hour for the interests of music, the 
M ELTOBo that hy causing the key to utrike the string 
instead of pulling it, the tone might be considerably 
improvocl, and the general capabilities of the instru- 
ment otherwise extended. This contrirance opened 
an entirely now field to the player, by giving him the 
power of expression in addition to that of execution ; 
for by varying the touch a greater or less degree of 
force could be given to the blow on the string, whereby 
the effects of piano and forte might be produced at 
pleasure. This was the great feature of the new in- 
vention, and gave to the improved instnunent the name 
of pianoforte, which it has erer since retained. The 
merit of the invention has been ascribed by turns to 
the Germans, Italians, French, and the English; 
but I think that in my ' History of the Pianoforte,' 
I have satiefactorily proved that the claim of priority 
is in favour of Bartolomeo Cristofali, of Padua, who 
made the first pianoforte (in reality a harpsichord 
with hammers) in or shortly after 1710. There 
caa be no doubt, however, that importaut im^taio 
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monts in the instrameot wore subsoqaently nuile 
hj Germuti luunufacturers, SUbermnun, Stein, and 
others, aud that to an Englishman, the Bev. W. M&Bon, 
the wcll-knuwu poot, is to bo aecribed the contrivance 
of detadiing the liaimuor from the key, and giving it 
only a miinientory connection when the key ia atrucli 
by the finger. Mason's voluablo improvement was 
adopted by tho English makors, tvho became celebrated 
for the superiority of their pianofortes towards the 
close of tho lost century, a celebrity which they have 
ever since maintoinod. In all the cities of tho civil- 
ized world, makers of this instrnmcnt arose, and a suit- 
able style of musio and echonl of players were not 
long wanting. It is noedless to describe the different 
varietiea now in nse of an instrumont so familiar to 
everyone. Onr principal makers have rivalled each 
other in their exertions to increaae the powers ond im- 
prove the mechaniem of their instruments ; and while 
those of each maker have some distinguishing featnie 
of excellence, no ono can bo said to have gained 
general pre-eminence over the others. 

Tho pianoforte was first introduced into EnglE 
about tho year 1757, at which time 
mechanics came over to work at the instrument, the 
moBt successful amongst whom was John Zumpu, The 
earliest pianofortes wero of the square form. It wM 
not until 1781 that John Broadwood and Bobn 
Stodart^ after many experiments, succeeded in p» 
duoing the grand action, which, with slight modi£(M 
tions, has kept its place iintil the present time. Broafl 
ffood'a first potent is dated July 17, 1773, and statd 
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"for hiB new conetrncted pianoforte, which 
is far superior to any inBtriuoent of the kind hitherto 
made." It was principally noticeable for the poeition 
of the wrestpina and tho ehape of the hammers and 
dampers. In 1800, Mnzio Clement! and Frederick 
Collard commenced business, and added further im- 
provements to the mechanism of the instrmnent. In 
1828, Eobert Womum brought out thepicco^ action for 
npright cottago pianofortes; and since this date various 
important improyomenta have been added by the Messrs. 
Broadwood, Collard, Kirkmitn, Brinamend, &c. To 
tho late liftlph Allison is due the credit of introducing 
divisional labour and machinery in the construction of 
the several parts of the pianoforte, a system which 
has tended greatly to cheapen and popularize the 
instrmnent. 

The division of labour in the manufacture of the 
pianoforte is estremely great, as each instrument, in a 
large firm, passes through the hands of nearly forty of 
tho workmen. The principal divisions of manufacture 
are — the framing and sound-board, the stringing, the 
keys and machinery for striking the strings (techni- 
cally called the action), and the ornamental case 
covering the whole. The latter, of course, belongs to 
cabinet manufacture and decorative art. 

The head, or framing of a pianoforte, is a part of 
the utmost importance, as uixin it depends the dura- 
bility of tho instrument, and its power of standing in 
tune. It is necessarily of great strength. Tho old 
instruments were strung with such light wire as not to 
require any great strength of frame to sa^gort tha 
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tensioii, but when thicker wire wis employed to pro- 
duce a more powerfdl tone, extra framing became 
necessaiy, and the nse of metal bracings. One reason 
for the increase of strain was, that patents were granted 
in England for great improTements npon the soft Bel- 
gian steel wire, and the English wire conld be drawn up 
to the pitch, which was continually being raised without 
danger of breaking. From these causes the tension of 
the strings became enormous, amounting in a three- 
unison fdll-grand pianoforte to sixteen tons. It will 
then be readily conceived that* the strength of framing 
to resist this force must be considerable. I agree with 
Professor Pole, that the important part which iron, 
under the auspices of the engineering profession, began 
to take in the constructive arts at the conmiencement 
of the present century, had some influence upon the 
manufacture of the pianoforte. As early as 1808 
Messrs. Broadwood applied metal tension bars to the 
treble ; in 1820 Mr. Stodart patented the first perfect 
system of metallic bracing for grand instruments ; and 
between this date and 1827, other makers applied 
various modifications of this system, which resulted in 
the general plan now in use. 

^ The compass of the pianoforte for a long time was 
only five octaves and a half. Francis Panormo, a 
pianist of some note, was the first to suggest the idea 
of extending its range, and John Broadwood and Sons 
were the first to try the experiment. Their first addition 
was half an octave of keys in the treble, to C altissimo. 
The scale was afterwards carried down to C C in the 
hasB, forming a compass of six octaves. It was then 
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ried up to F in the treble, forming six octaves and 
a half; and when another note was added to U, it was 
called six octaves and three-quarters, although it was 
in reality only sis and a half octavos. After this, tha 
addition of the treble A made the compass what is 
called sis and seven-eighths octaves ; while that and 
the bass notes to A formed the complete seven octaves. 
These additions were made at different and irregular 
times, OB the meehanical resources of the manufacturer 
become enlarged, and pianoforte playing pTOgressed." 

Ono of the greatest improvements in the pianoforte 
was the substitution of heavier wires. In the old 
pianoforte each string was formed of a separate wire, 
one end of which was twisted into a loop, and passed 
over tho stud in the string block ; the other end being 
wrapped round the wrestpin. When thicker wire was 
adopted, it became impossible to form the loop, and t-hia 
gave rise to the modem method of stringing, according 
to which one wire of double length is made to form 
two strings. The two ends ure wrapped round two 
adjoining wrestpins ; the middle of the wire being 
bent over a stud in the strtng-plato, at the opposite 
end of the instrmnent. The pressure of the wire on 
the stud is sufficient to keep both strings distinct, as 
regards their tuning. This method of stringing was 
invented and patented by Messrs. CoUard, in 1S27, 
and is now almost universally adopted. 

By the aeticni is understood tho mochineiy, throngh 
which the impulse given by the finger of the player is 
transmitted to tho string of tho instrument. The 
action is the moving part, and u^ion ite <;%^b^iil'^ ^ 
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speftk the will or mind of the performer depends it 

excellence, Tlie earlieet action was very rude. Tl 
hammer was lifted by an upright wire attached to tl 
baek-end of the key, and capped with a leather butt«a 
which camo in contact with the under side of t 
hammer. The height of the button was bo adjoBled 
that when the key was pressed down as far as it wouji 
go, the hammer was at a short distance from the string 
the effect of this adjustment being that, after the in 
pnlse given to the hammer had caused it to strike '& 
blow, it fell back upon the button, and so left the strii^ 
free to vibrate. This was culled the "single action*' 
" It was," soys Professor Polo, " tho simplest form 
mechanism, and probably the earliest that attained f 
the pianoforte any share of public favour. Sqi» 
instruments were made with this action as late as tl 
oommencoment of the present century, and probab^ 
many of them are in existence still." The invention 
of tho hopper was the next great improvement. " 1^ 
evil of the single action," says the authority j 
quoted, " was that, owing to the adjustment alreodj 
mentiened, the hammer would net reach tho string 
unless tho key was thrust down with sufBcient force Ic 
give it considerable impetus, so that it was impoesibls 
to play very piano; while ii^ to remedy this evil, tlut 
adjustment of the button was altered to bring 1 
hammer nearer to the string, there was a danger 
its not leaving it after tho blow, a defect technically 
colled 'blocking.' The hopper remedied this < 
It was a jointed upright piece attached to the baclM 
md of the key, and used to lift the hammer, in place 
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of the stiff wire and button of the former mecbauism. 
Whan the koy was pressed down, the hopper, engaging 
in a notch oa the nndor Bido of the hammer, lifted it to 
within a very short distance of the string ; so near, in 
feet, that olmoBt the slightest prcesaro would cause it 
to fitrilce ; but at this moment, while the key was still 
pressed down, the jointed part of the hoppor coming in 
contact with a fised button as it rose, escaped from, or 
'hopped' out of tte notch, and let the hammer fall 
dear away from the string. Tliis mechanism as applied, 
with trifling variation, to the square pianoforte was 
called tho ' double action,' ani is extensively in use for 
this and tho upright form at the present day." 

The invention of the check remedied a defect which 
I shall next explain. The hammer, when liberated 
from tho hopper, foil upon a rail covered with cloth, or 
Bome other soft bed prepared to receive it. Now, 
when a forcible blow was struck, there was always a 
danger of tho hammer rebounding, or, in other words, 
the elasticity of the struck wire would send it down 
with such force that it rebounded from its bed, touched 
the string a second time, and so damped the vibration 
and injured the tone. The remedy for this was found 
in fixing to the back-end of the key a projection called 
a " check," which caught the edge of the hammer as it 
foU, and held it doivn so firmly that it could not again 
rise. The check was one of the most important 
additions ever made to tho action ; and no pianoforte, 
of any preteusious, is considered complete without it. 
The next invention applied to tho action of the piano- 
forte is called the repetition mechanlBia, i>.a^ \i% (Ja\'»^ 
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is thus described : ** In the ordiiiAry aetioii, after the 
hammer has fiillen, the kej must rise to its position of 
rest before the hopper will engage again in the notch 
of the hammer, so as to be ready for another stroke; 
and hence a note cannot be repeated without not only 
requiring the finger to be lifted through the entire 
height of the key's motion, but also demanding a lengtii 
of time between the repetitions sufficient to allow of 
its fall rise. The contrirances by which the incon- 
Tcnience has been OYercome are of Yarions kinds, 
acconling to the fancy or ingenuity of the makers; 
but they all act on the same principle, namely, by 
holding up the hammer at a certain height while the 
key returns ; by which means the hopper is allowed to 
engage itself under the hammer earlier, and to repro- 
duce the note in less time, and with less labour to the 
finger than before." 

Although the last twenty years does not record the 
introduction of any very important novelty in the 
pianoforte, yet a considerable general advance has 
takon place in its manufacture. ''The best class of 
instrnmonts, in the hands of the first-rate makers, have 
iinprovod both in quality of tone and in perfection of 
ninko ; while the manufacture of instruments of a more 
liunibin doHcription has been more widely extended, 
ntid tho poHHOssion of them brought within more 
^(>iH^rul n^iich of the public by the reduction of pried, 
\\\\\A\ nlwnyH follows production on an increased 

" 11)11 tnunufaoture of pianos has increased remarkably 
/// Kuishm\i ttiul more poxticulaEly in London; but it 
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is even more BBtomBlimg to obaorvo tho oxteneioQ of 
this branch of mdaatrj in smBlIei places, such aa 
Stuttgart, the principal city of Wurtemberg. In 180C, 
Schiedmayer, from Nuremberg, was tho sole piano- 
forte manufacturer in the Suabian capital ; there 
are now no less than thirty-oight thriving houses in 
this trade who esport their instruments, granil, square, 
and cottage, to many different parts of the world {a 
large number coming annually to London). But 
to look again at home, wo cannot but be impressed 
with wonder at the extraordinary production of the 
house of Messrs. John Broadwood and Sons, who, from 
1780 to 1826, made no less than 48,348 pianos, and 
from the latter year to 1861, the immense number of 
75,500, a yet more surprising aggregate. It is reckoned 
that London alone produces some 23,000 a year ; we 
may therefore aasiune, without fear of oaaggeration, 
that Enghtnd, Prance, Belgium, and Germany, with 
Austria and Switzerland, do not supply IfBs annually 
than 60,000 pianos." Since Herr Paner wrote this, 
ten years ago, the number of pianofortes manufactured 
annually in England has greatly incieased, and the 
gross amount may now be stated at little short of 
30,000. 



Fbce-bei3> Ihstbuments. 

At the head of this list X must place tho Harmonium. 
Although commonly regarded in England aB a new 
instrument, it has, under some varieties of form and 
ouoe — such OS Harmonica, PhyBWTm.i::iiac&, ~^ii^^!si&. 
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Eaphonion, Melodion, Seraphise, and tlie like, bees 
kuovm ftud used for many years in Germany, France, 
ftod KngloJid. Either as a disjunct portion, or s 
component register of the organ itself, it may indeed 
cUim a much remoter origin. Many of the older 
French organs contain stops of &ee~reedg identical in 
principle with those of the harmonium ; while in the 
ancient regal wo have undoubtedly the prototype of 
the modem instrument, although the former, probably, 
differed as widely irom the latter, in accuracy of work- 
manship and purity of tone, as did the rude oi^an, 
described by the monk Theophilus in the eleventh 
century, &om the magnificently finished inBtruments 
of the present day. 

For the description of a freo-reed I must borrow the 
words of ProfosHor Pole : " In the ordinary reed pipe 
of an organ tho sound is produced by the vibration of 
a thin tongue of metal allowed to boat upon the 
flattened side of a tube, and so alternately to cover and 
uncover a slit or opening, through which the air passeB 
into tho pipe above. Now, let us suppose that the 
brass tongne (which in tho above ca£e must of course 
be large enough to cover tho opening entirely, and to 
bear on its margin) be made a little smaller, so as not 
to cover the opening, bnt just to enter into it withoat 
touching. The conseijuence will be that when the 
reed is set in vibration, it will no longer beat against 
the plate, as in tho ordinary organ reed, but will oscillate 
/i-eeiy.'entoring the opening and leaving it again at each 
vibration. It is obvious that, since the tongue is made 
to doae tho opening as nearly &a ^Qa&i\ilfi, it will cheokt 
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in every vibradon, the current of air paeBiug through, 
in the some maimer ae tlio boating-reed ; and the effect 
will therefore be, as in that case, a Beries of puleationa 
in the air, producing a musical tone." This disposition 
of leed is called a EVee-reed, and it has sereral advaD- 
tages OTer the beating one, wh)ch have led to its 
adoption in the doss of iufitromonts which I am de- 
scribing. 

The modern revival of the free-reed dates early in 
the present contnry, and is due to the efforts of a 
M. GrSnie who, about 1810, constrnctcd two instni- 
ments on this principle, one of which was sent to the 
Conscrratoiro, the other to the Couvent of the Saere- 
Ccenr, at Paris. In 1827, three stops on the free-reeil 
principle were introduced into the organ at Beanvais 
Cathedral, by a workman of M, Grenie's named Cosyn, 
and who was again employed in 1829 by M. Sebastian 
Erard, to esecute a stop of a similar kind in an organ 
bnilt by him for the TuUories. The credit of con- 
Btrocting the first instinmeat of this kind, i.e. an 
organ having a free-reed stop without pipes, is due to 
England. This instrument was made by Mr. Green, 
of Soho Square, and called the Setaphine ; it hod a 
compass of five octaves, and from its cheapness and 
small size soon became popular. It was extensively 
manu&ctured and considerably improi^ in France, 
and ondet different names has culminated in perfec- 
tion under that of the Harmonium. 

The mechanical parts of the harmonium are very 
simple. The keys open voItos by which the wind 
fiomthe bellows is allowed to act on the teeds, and 
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the dnw-6tops open or cloee Uie coDUDimications wiUi 
« nliolo row of roods together. The air is eupplied 
Ui tho rcods from the roadrroir bellows ; but as this 
wind {as in the oi^^) is prodaced \iy constant pres- 
sure, the tones am of nniforiD or eqnal strength. Bf 
the nee of the expression stop, the wind communica- 
tion to the reeds is cut off from the reservoir bellows 
and opened to tbo feeders. Thus, it will be understood, 
by using di£Ebrent degrees of force in tho presauie of 
the feet (the bellows of the harnioniam being blom 
by the pcrfonner) tho eflfects of soft und loud may be 
obtained at pleasure. Thus the bansoninm posseBsee 
an entirely now property, which is not found in the 
organ. To use tbo words of Professor Pole ; 
beating-reed gives but the one grade of tone 
voiced to, without variation, and will only spa 
properly under the pressure of wind it is o 
constructed for; hut the free- reed has the valnabl 
peeuliarity that by varying the pressure of the t 
the power of the tone may be varied at plea 
without altering the pitch. The reason of this i 
found in the well-known fact that tho vibrations of « 
elastic body will bo ieochronous, no matter what t 
extent of tho oscillation may be. The effect of a n 
powerful wind is to increase the arc of vibration, a 
the greater impetus of the passing air gives s 
powerful tone ; hut sinco the vibrations are performed 
in the same time, the pitch of the note remains uniform. 
By simple contrivances, therefore, for varying the 
pressuro of the wind, the free-reed may be made 1^| 
give any gradation of piano and forte, and to prodi^H 
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BEy crescendo and diminaendc ofibcts that may be 
desired." 

In 18i2, M. Martin, of PariB, introduced an im- 
provement of conBiderable importance in this inetru- 
ment, with a view of remedying a defect pre»iou6ly 
existing to Bomo extent, i, e. the want of promptness 
in artitiulatlun. This waa tha stop called Percussion. 
It may properly be termed the pianoforte action, as it 
conBiHts in a series of hammers attached to the keys, 
similar to tboeo need in the latter inBtmntent, which 
give a gentle blow to the reods at the moment of 
etriking the key or opening the valve. The eftcet of 
this is to make the note speak with rapidity and pre- 
cision. It is of indispoQBable use in instruments in- 
tended for the drawing room, and of the greatest 
possible advantage in performing the higher classes of 
church music. In fact, this is the most important 
invention yet applied to the haimoninm. 

In 1858 several improvements were made by Mr. 
Evans in the details connected with this instrument, 
one of which w^oe a peculiar contrivance for setting 
large rocds in motion at the instant that the key is 
etmck. Ho also inventud a self-acting blowing ma- 
chine. This consists of a number of small bellows 
feeders, worked by clockwork, which can be set in 
motion or stopped at pleasure. Bat the greatest im- 
provement made by Mr. Evans is in the tone of liis 
instruments, giving thorn an organ-like quality. This 
is eflfechid chiefly by using reeds of various thicknesses. 
In this respect he has been followed lately by the 
French makers. A few years later (1864) Mr. Gilmour, 
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ifce acttoD towmlB the bad of &e fiMilniiM ii[, the foil 
power of the Boani maj be obtaiaed bj fautuug down 
the eitiane ends of these azn^ and ao c^teiiing the 
lids or corera which confine the stmnd. Pkrt of Mr. 
Giimoor's patent is for coonectiiig these arms with the 
wind reservoir, by tneftos of an elastic cord, so that 
when a moderate Bapply of wind is need, the covers 
remain closed ; bat as it (the reserroir) exp&ndB, the 
elastie cords open the covets, and thns produce a moet 
perfect swell." In the same year, 3Ir. Danee, of Leedg^ ■ 
invented his " melody attachm.ei)t," its effect being ton 
give a perfectly clear and distinct additional melody oivB 
in other words, additional tones to the melody, with 
power and variety in proportion to the nnmber of 
melody stopa employed, thus prodacing the effect of 
one or more Bolo inBtmments being nsed in addition to 
the full harmouy of tho accompanying portion of the 
instnunent. This is effected by cansing one or more 
mngoB of reeds to sound tho melody note only, to 
olituin which effect one portion of the instrument i 
Mitjilod to luother. Tha coa^ler Is mode upon yt 
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ia technically called the " pneumatic lever " principle, 
but considerahly modified., in entirely new or dif- 
ferent arrangement of the gmaU inlet or leading valves 
or pallets is used. These are so constructed, that the 
condensed air employed to actnate the levers is obliged 
to pass through, or from one valve to the next, in 
snccession downwards, or in the direction from right 
to left, BO that the coupler wind-chest is, aa it were, 
divided into a series of email chambers, one for each 
pallet. These chambers comsLunicate with each other 
ID each manner, that the sliding or opening of any one 
or more of the pallets shall oloso the openings in the 
division next below itself; thus tho communication 
from one chamber to the other through the entire 
BorieB is continuous only so long as the keys are un- 
presaed, so that in playing upon the instrument, the 
continuity of this wind-ohest or series of chambers and 
the compressed air therein ceases at, or immediately 
below, the upper top or melody note of the muaio. 

The modem harmonium owes much of its excellence 
to the untiring esertions of Jlr. Kemp, of the firm of 
Ohappoll and Co., whose mimerouB improvements in 
the mechanical details, sizes of reeds, &o,, have been 
carried out by the house of Alexandre and Co., of Paris. 
To him we are indebted for the Atetcandre organ, an 
instrmnont lately introduced to the public, in which 
the reedy tone of the former instrument ia replaced 
by one of a soft and diapason-like quality more r&- 
aembling that produced from pipes. 

The latest invention in tho class of &ee-ieed instm- 
ments is the American organ. It difEcra from tUe. 
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bannoninm in tht nuuiiier in wluch the sonnd is |SH 
) tttBA- Id the latter, as wc have seen, presenre M 
wM is used to set the reed in Tibmtioo. Tha Amed 
oai orgftu, on the coutmry, has & doable exhson 
bellows, and the air is sncked through the reods. In 
other wonla, the bamtoDinm reeds are set in motioii 
by the BJr \riih'm the inetmment. In tbo AmericaB_ 
organ tliey ttro set id motion by the air oaltide 
in to fill up a Taconm caused by the action of 
bellows. By this latter process a roandor and 
reedy tone is produced, but the instrument bears 
oompariBon in variety of tone and expression to 
from which it ia derivod. Another peculiarity of 
new invention is the automatic gutcU. This swell 
tbo place of the ordinary espression step. In 
arrangement, as we bnve before esplainod, the 
is cut off from the bello'ws and remains directly nndw 
the command of the feet placod on the two footboards 
aoconling to the pressure of the feet, heavy or light, 
so is the tone loud or soft. With the automatic bw( 
the player by the bluwing alone, can obtain any di 
of tone from the londest to the softest ; this is 
latod by the quieknesH of motion of the blowing pedi 
and no break can possibly occur. The tremolo of l^e 
harmonium ia replaced in the American organ by the 
Vox Humatio. The former is produced by the 
passing throngh a very email loaded bellows fix 
the top of the aound-board, before it can reach 
vibrators ; when this little bellows ia distended, 
wind cacapes, and the top of it being loaded 
diatel/ faUs, alternately rising and falling from 
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nind supplied by the large bellows beneath ; the wind 
thus going to the reeda iu puffs produces Iho tremolo. 
The new tremolo is obtftined by the motion of a 
rapidly reyolTing fan acted upon by the bellows, and 
Betting in laotion the external air or waves of Boimd after 
they have left the reeds. The action of this is very 
derer and perfect, and the effect produced is decidedly 

Tho American organ is prospering in this country, 
and makers are rapidly springing up f« supply the 
demand. The London-made instruments are in no 
way inferior to the celebrated " Mason and Hamlin " 
organs. 

The harmonium was introduced into this country 
in 1846, and its sale has steadily increased yeur by 
year. The demand for instruments of this class (in- 
clndJBg the American organ and the Aleiandre organ) 
at the present time is computed at 15,000 annually, 
a large proportion being of the smaller kind, i. e. 
those selling at from four to twenty guineas. A 
nnmber of these instruments are made in London, a 
few iu Germany and America, but by far the greater 
portion are manufactured in France. 

Another result of the use of the free-reed, ia the 
invention of the English concertina. This popular 
instrument was first patented in 1823 by Messrs, 
Wheatstone. It was the invention of Professor Whtiat- 
Btone, by whose scientific labuurH many valuable im- 
provements in the construction of inBtrumcnts with 
vibrating tongues, or plates, have been effected. The 
principle of the prodoction of the tone from the octioa 
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at wind Qpon metatlic tongues ib the same as in Hie 
humoniom. The Englieh concertina is capable of 
prodaeing the tnoet complex harmonies, and the most 
difficult Tiolin or flate music can be performed on it 
Its compass is three octaves and a hal^ and it pos- 
sesses not only a complete chromatic scale, bat also an 
enharmonic scale ; it Imviug two separate tones, foi 
instance, for the notes G sharp and A flat, and 
D sharp and E flat. From this &ct, as well u 
through the flexibility of the bellows, the chords are 
in bettor tone than is generally the case with inatm- 
ments of fixed sounds. When first invented, the 
tongues of the concertina were made of a composite 
metal ; but steel tongnes are now used as prodaoiog 
a purer tone and being more durable. 

Another instrument has Bpnmg out of tlus— the 
Anglo-German concertina. It is very inferior in every 
respect to the original, but is nevertheloes very exten- 
sively used and has taken the place of the accordion. 
£ach key produces two chords, one by drawing the 
bellows outward, another by pressing them inward; 
flo that each instrument has twice as many notes as 
there ore keys. It is Tery easy to play, and on that 
account is perhaps the most popular instrument under 
manu&cture. It is of great commercial importance 
to Saxony and Vienna, where 400,000 are manufttc- 
tured annually. In England there are only two great 
makers, Messrs. Lachenal and Chidley (late Wbeat- 
Btone), and tho*maiiufacture is about 5000 anunolly. . 
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Wind Inbtbuments of Wood. 
Wind inatrumQiita of all closBea have been greatly 
improved in tlie present century, but perhaps the one 
that Btauds pre-eminent in this respect is the Ante. 
To explain its present position, it will he sufficient to 
go hack only to the commencenient of the laat century, 
when the fliit« was almost excluded £rom orcheetras 
on account of its manifold imperfections. At this 
time it was an instrument without keys, played straight 
to the mouth and called " fluto & hec." The German 
flute was of the same construction, but with the mouth 
on the side, and heace named " fianto traTOrso." This 
instrument had but six holes, which were stopped by 
the first three Sugers of each hand. From these holes, 
combined with the note given by the entire tube— that 
is when all the notes were closed — was produced the 
diatonic scale of D major. The fii-st change was made 
by Philihert, a Frenchmen, who added a key called 
the D key. This constituted the ono-keyed flute, or 
flute with seven holes, as seen in the one-keyed flute 
of the present day, Joseph Tacet, an Englishman, 
added three keys, constituting the four-keyed flute, 
in order to give the chromatic scale with more correct- 
ness. To Qnantz (1720-1770J is ascribed the method 
of lengthening and shortening the head-joint, so as to 
raise or lower the pitch of the instrument. The two 
long keys were subsequently added to extend the com- 
pass, the tube being thus lengthened. The long P key 
and B shake key were then added, making the fluto an 
eight-keyed inetrument, which U ai\> pi^sjso.^. \ 
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Additional keys have boeu tried, but they only 
creased the complioation without adding to the ca] 

bilities of the instrument. 

The next thing to consider waa the improvement 
the tone and int'>niiticD, and this required a some^ 
different construction. Captain Gordon's name 
associated with these attempts, as well as that of 
Boehm, of Munich. To estimato rightly tho value 
the new invention it will be necessary to describe 
old system of construction, and this I shall do in 
words of the Rev, W. Cazalet, an associate jnror in 
Exhibition of 1851. " In the old system, the head ■ 
a cylinder and the body a cone, by which contriva 
the eonnd made at the embouchnre was lost in 
cylinder, and stopped in its passage along 
From the conical shapo it was impossible to fix 
proper points for the holes, as tho vibnttions w( 
necessarily rendered uncertain, for the shape of 
cose itself is one entirely of experiment, and the 
oolty was increased as tho thickness of the wood at I 
holes enters into the tube length. Tho keys also W) 
mode to shut, which tended to throw tho holes mi 
and more out of their places, for whore a key is 1 
closed below a hole, the sound is necessarily fatten 
and the hole then must be placed nearer the b 
bonchure to remedy the defect. Under such a comp 
cation of raisconstructioQ, it is no wonder that the fli 
should have been an instrument almost under ban, a 
except in the hands of some player whose skill enabl 
him to counteract some of these imperfections, it ^ 
a very unsatisfactory instiiunent." The result of i 
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isperimentB (about 1847) was, that the con- 
struction of the flute was reversed. The body is aow 
a cylinder and tiie head a. cone. The object of this is 
obvious. , The sound made at the embouchnre is 
collected into a focus in the hoad, which in this shape 
becomes a reflector, and projected in full and equal 
proportions along the tubo, which in the cylinder form 
becomes in character like a monochord, in which the 
divisions of tone can be accurately made. The distanco 
of the tones for the chromatic scale is about an inch 
and a half, making a small allowance for the length as 
the holes approach the emboucLure, Another material 
change was, that the keys were all made open keys, bo 
that the tube was open below each hole in fingering. 
The principle of consttuction was now established, and 
perfect equality of tone and correct intonation for the 
first time gained upon this instrument. This system 
is not only applicable for flutes, but has been modified 
to apply to other instruments, such as the oboe, 
clarionet, &g. 

In carrying out this extensive alteration, M. Boehm 
cramped the action of the left hand upon the keys. 
But this imperfection has been remedied by Mr. Carte, 
who iutroducod an improved mechanism which set free 
the thumb and little finger of the left hand, and thus 
not only is all dilEculty avoided, but the powers of 
osecntion greatly extended. Mr. Carte's flutes aro 
largely manufactured, and thoy are justly conaiderod 
to bo very superior instruments. 

The " Siccama " flute (so named from its inventor), 
is au instrument of considerable escoUonce. Tha 
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unpraremente (which exist cfaidlj in Uie bcilitiefl fl^B 
fingering) are of too technical * nature to deacribe icfl 
the§e pages. It is sufficient to say, that by the cuotfl 
bination of fingerings some of the difficult s^ee, sneb ' 
ag F sharp major, C sharp major, and in short all tho§e 
of extreme difficnity in the ordinary Ante, are rendered 
almost as easy to play as the scale of D major ; whilst 
chord and arpeggio passages (almost impossible to 
execute with extreme neatness on the ordinary flute) 
are rendered on the "Siccama" flate perfectly ftkcile. 
It iDay be added, that on this instroment the size 
and position of the hoiea, and the mathematical pro- 
portions of the bore, are the result of minate calco- 
lation. 

The " Equisonant " Ante, invented by the late Mr. 
Clinton, is mnch esteemed, and deservedly so. It will 
be lemembered, as I Lave already shown, that two kinds 
of bore have been nsed for the interior of the iustru- 
ment. The bore adopted by Mr. Clinton differs from 
both these, for reasons now to be explained. 

Taking the human voice for a model, it will be 
found that every different sound has a different size or 
diameter of the larynx. Musical instruments are 
based upon the same principle ; for instance, the pipes 
of an organ are gradually shortened in the ascending 
scale, though it ehould be distinctly borne in mind that ■ 
the mere act of shortening is not sufficient, for tht^gj 
must also vary in diameter. A similar change of iliiiiW 
meter is observable on the strings of a pianoforte, 
harp, &c. ; in short, it is the unerring principle of 
aature. If a flute be made witti & t-^liiijiiical bore, it 
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follows that every sound must have the same diameter 
of tube, and eonseq^uently he in direct oppoaition to 
nature. The equiaonaut flute is hored upon tlie prin- 
ciple of nature, eauh note having its true and natural 
diameter of tube, hence the notes are oqual thronghont ; 
in addition to which, the recent alterationa in the 
mechanism iidmit of the holes remaining open for the 
fundamental notes, namely, icoia the lowest C natoral 
to C sharp in the third space ; also the notes in the 
second octave, by which an iucreaBod volume of tone 
is obtained. The holes are made as largo as possible, 
bnt without injury to the third octave. In the eon- 
atruction of open-keyed flutes hitherto, tho object has 
been to make the holes extremely large, in order to 
render the tone of the fundamental notos as loud as 
possible, or in other words, to concentrate all the force 
into the two first octaves. Now, although that plan is 
to a certain ostent fascinating upon tho first trial of an 
instrument, it is eventually found to render the upper 
notes too sharp, thin in quality, and uneven. In the 
next place, the fingering necessary for the opee-keyed 
system renders many paHBagea difficult and rugged, and 
others almoEt iusurmotmtuble. These faults are ob- 
viated on the equiBonant, for, although it is in effect 
an open-keyed flute, for the tone of the first and second 
octaves, it remains as before a shut-keyed flute for tho 
system of fingering, and for the notes ia tho third 
octave ; the mechanism of the right-hand part being 
unconnected with the left, each of the upper notes have 
their natural vent holes ot nodes, rendering them full, 
clear, and perfectly in tune in every key, D.a adsM^'ia.';^ 
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■t of ihe finger- 
koks of wiad iiriiBwuBta iata nnect nnmbers and 
mnamnrntabi, hmn bees of wtnfiil advuitage in 
Ibe imaliBUiw of tlie cbrionet, oboe, uid bassoon. 
s uid position, these 
I tone and 
Tbo key mech&nism, 
■B m the Ante, bu *la> beai in^otod in all these 
iii^iHiiMiiitii. giTing fii^liW MM^ raieciBuxi to the exe- 
cntioD, and bj which the fonnei diffionl^ of r 
■nd Btojrpii^ the holes at grast di0tani(x&, a 
eiiM, is now entirely Earmoimtcd. 

The clarionet was invented toffaids the end of the 
uvffliteenth century. At first it had hot one key, and 
wu veiy larelj nsed on account of its nunieroos 
imperfectionB, tlioagh the beaaty of its tones indooad -* 
artists to attempt improvements i 
The number of keys was gradnally increased to f 
bat when arrived at tbie point it still offered bat C 

It nevertheless remained in this state £ 
1770 to 1787, when a siiftx Vej - 
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number of ita keys was finallj increased to fourteen, 
but all the defects of the instrument still remained, 
until a better ayatem of aeouatioa was brought to bear 
upon its construction. The ntechanism for releasing 
the thumb and little finger, invented by Mr. Carte 
(and briefly described in m; notice of the flute), may 
be particularly noticed as being applied to the clarionet, 
oboe, and baasoon, with great udvantnge. liocently a 
most important improvement, patented by Mr. S. A. 
Chappell, has been efiected in the clarionet. It con- 
sists of a new open C sharp key, which entirely Temoves 
the difficulty, known to all clarionet players, in- 
separable from the long B natural and C abarp keys, 
and rendera the performance of music bearing a signa- 
ture of one or more sharps, or more than three flats, 
as eaay of execution as if written in the key of C 
natural. It olao admits of an easy performance of 
many passages and shakes that ore qnite impracticable 
on the Boehm clarionet. These instruments are largely 
manufactured by Mr, Chappell for the army. Tenor 
and baas clarionets are now used in military bonda, 
Bometimes as extra instruments, or the former for the 
fourth clarionet part, and the latter aa a substitute for 
the bassoon. 

The oboe remained for a long time in a state of im- 
perfection, which prevented it from being employed in 
the orcheatra, except for the musia of rural festivals. 
Keys were flrst added to it about the end of the 
seventeenth century, and a French maker, about 1780, 
further improved it in thia respect. The iuatrument as 
now manufactured baa from twelve to se^eafaissv\ Vl-^%^ 
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which, with the improTed tube and mathematically 
correct holes, render it as perfect as need be desired. 

The bassoon, which belongs to the same family as 
the oboe, it being the bass of that instmment, has 
nndergone many modifications since its invention in 
the first half of the sixteenth centmy. It has gained 
perhaps more than any other instrument from being 
cjnstmctetl according to M. Boehm's system. The 
m^rit of applying the latter has been claimed by 
M. Sax, of Paris, bat it is certainly due to Mr. 
Cornelias Ward, who patented it in 1853. 

Wind Instbuments of Bbass. 

The Exhibition of 1851 contained an unnsnal nmn- 
ber of brass instraments, England, France, and the 
German States contribating almost exclusively, whilst 
America, Hambargh, Canada, Denmark, and even 
Russia, swelling the list of instraments with fixed 
tones, such as pianofortes and organs, or instruments 
of wood, such as flutes and clarionets, &c., do not 
ftj)j)ear as manufacturers of brass instraments. 

The iiiHtruments that come under the denomination 
of " braBH " include the horn, comet-a-pistons, trumpet, 
()j)hicloido, trombone, and the whole family of sax- 
liorns. 

Thfn horn, invented in France, was originally only 
uped in hunting/. The Germans improved it, but it was 
not rniployed in the orchestra until the eighteenth 
century. The pounds, when they could be drawn from 
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it, were five in number, but in 17G0, a German named 
Hampl discovered., tbat it could be made to produce 
on. additional number b; closing witli the Iiand a part of 
the open portion of the instrument called the pavilion. 
The discovery was completed a few years later by the 
addition of a grooved sliding tube, by means of which 
the precision of the tones could be preserved, when they 
became too sharp through the warmth of the instru- 
ment. It is in tho nature of the horn to give only 
certain sounds in a pure, free, and open tone ; the 
others, which are obtained by the aid of the hand, are 
much more dull, and are termed slopped sounds. Struck 
with the inconvenience of tho common horn, a German 
named Stcelzel conceived the idea of adding pistons to 
it, by means of which he opened a communication at 
win between tho column of air in the horn and that of 
the additional tubes, and thereby obtained open sounds 
in all the notes. This improvement, which has been 
broQght to perfection by modern makers of braes 
inatcumeuts, has been of great advantage, especially in 
military music. The Kteuig Lorn with three pistons, 
invented by the late Hermann Kcenig, possesses a tone 
Tery similar to that of the French horn, for which 
instrument it is universally admitted to he the best 
substitute. 

The corDet-n-pistons was the result of improvements 
made in the French hoin. It is merely an adapta- 
tion of the piston mochanism tcj the German post-horn, 
known in military circles as ihe little cornet, Mr. 
Dietiu, whose instruments are of the highest description 
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of excellence, has inTented a separate double valve, for 
the purpose of letting the water out of the instmment. 
The cornet-a-pistons, being a favourite instrument 
with amateurs, is largely manufactured both in France 
and England. 

The trumpet is the soprano of the horn, soxmding an 
octavo higher than that instrument. Its soxmds are 
modified for the changes of key in the same way as 
those of the horn — that is, by means of additional tubes. 
Many attempts have been made, within the last forty 
years, to increase the resources of the trumpet, but 
\idthout any corresponding success. At length an 
Englishman conceived the idea of adding keys to it, 
like those of the clarionet or oboe, and his experiments 
for that purpose were crovmed with success; but it 
woH found that he had created a new instrument, which 
in the quality of its tone had little resemblance to the 
trumpet. The principle of the construction of keyed 
trumpets being once discovered, it was soon perceived 
tlirtt it might bo applied to other instruments of the 
wmio kind, but of greater dimensions, which should be 
tho alto, tonor, and bass of the trumpet. This new 
ftnuily of brass instruments has received the name of 
opliioUMdpH. 

Tho tromlwuio is capable of giving all the notes of 
tlio Hoalo \\\ op<^n sounds, by means of a slide, which is 
wv^Kx^X l\v tho porfornior in order to lengthen or shorten 
iho Hono!^>tm tttlH\ Recently, pistons or valves, have 
Xyos^w rtdiJf^l to \^^ «^"*^ ^^^^^ ^cll ^*8 been somewhat en- 
Uv^^J. 11»«* f«Mi«o.r addition renders it easier to play, 
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but at e. Bacrifico of tone. The trombose, 

vrith tbeso alterations, is manafactiued for tho army, 

where the objection which I have mentioned is of little 

importance. 

The modem makera of wind instruments Lave turned 
their attention to tho improvement of the wind course, 
as the " regulating medium," particularly iu valved 
instrumontB. M. Perrinet, of Paris, seems to deserve 
the credit of Laving, about tbirty-fivo years since, first 
materially improved the construction of valved inetm- 
ments ; and the English have been very successful in 
carrying these improvemoats still further ; thus the 
equitrilateral valves, invented by Mr. Oatea, of Lich- 
field, show the improvement which lie effected in the 
wind-course of brass instruments, avoiding many of the 
numerous angleB by the action of the piston. 

M. Sas, of Paris, has done mora for brass wind 
instnunents than any manufacturer of the present 
century. These improvements and inventions are 
obtained from their roraodoLled proportion s, provii^ 
that' it ia not the (jnality of the metal brought into 
vibration by tho air-blast which inflaenoes to any great 
extent the quality of the tone produced. The so-called 
"sas-homs" and "sax-trumpets" poaseBS a quality 
and richness of tone unheard before their introduction- 
Their invention hoa caused a total revolution in 
military music. Both in the theatre and the concert 
room, the two extremities of this vast instrnmental 
scale can be introduced with great advantage. The 
aax-homs (double bass, E fbt, and B flat) have left 
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1 reach ivitti certainty and just intom 
notes of the upper octave of the flute. 

M. Gautrot, of Furis, is the inventor of the system 
known aa the " equitonic system," by which a true 
intonation in the lower tones of brass instruments is 
obtained. This invention is one of the greatest im- 
provements which has boon made in modern days in 
coonection with this subject, inasmach as a perfect 
intonation in tho lowest register has, imtil M. Gaatrot 
invented his system, been found impossible, 
indioate this invention in a few words, take as 
illustration a bnaa sas-horn in B flat and F. This 
instrument is furnished with three pistonB in the usual 
position, and two others at the side, worked with the 
left hand, which I will Dumber 1 to 5, and with three 
columns of air. The fourth piston being pressed down 
opens the second column of air in connection with the 
first three pistons, and lowers the notes one-fonrth. 
The fifth piston opens the third column of air, lowers 
the instrument by a major third, and the other notes 
produced by three first pistons by a minor aisth. The 
three first pistons are always tuned according to the 
ordinary system, so that tho player, nunsed to the e^ui- 
tonic system, can treat tho infitnimeut in tho ordinaiy 
way, until he has mastered such difference of fingering 
as the new system demands. This improvement in 
brass instriunents of low register, has been adopted by 
Mr. Distin with considerable success. 
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The demand for brass instruments has of late years 
been considerably on the increase, which may be 
attributed to the ease with which command is now 
obtained over them by the use of valves, the less force 
required for the air-blast, consequent on the better 
form of the instrument, and their present comparative 
cheapness. 
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CUTLERY. 

Br F. Callis (Sheffield). 

The art of making cutting instmments is nndonbtedly 
one of great antiquity. Man, in his most primitive 
state, felt his need of them ; and they are amongst the 
earliest weapons which he is recorded to have used. 
But although the art is so closely associated with his 
personal comfort and convenience, and with his various 
pursuits in life, it was for ages very mnch neglected 
and allowed to remain comparatively undeveloped. 
The knife and the razor were in use amongst the 
Hebrews before the time of Abraham ; and they were 
not unknown to the Egyptians. Like those subse- 
quently used by the Eomans, the blades were of bronze, 
and the handles of wood or stone. The only cutting 
instruments known apparently to the ancient Britons 
were the shell or stone celts. During the middle ages, 
considerable progress was made by some of the chief 
cities of the Continent in the manu&cture of the sword 
and other similar warlike weapons, and attention was 
also given to the more peaceful art of making cutlery. 
When Englishmen began to manufacture for themselves 
is uncertain, but when Elizabeth came to the throne, the 
trade was established in London, Sheffield, and other 
parts of the country ; and with the view of encouraging 
it, restrictions were placed upon the importation of 



C'UTLEJtr. 155 

Biicli goods. The London cutlers had then been in- 
corpoKited by Eoynl Charter for more tbua one hun- 
dred years, and were enjoying a lajge proportion of 
the ti'acle. The Bnperiority of the goods made at 
Sheffield had, however, already asserted itself, and had 
attracted attention. Chaucer had imoiortnlized the 
"Shefeld thwytel"; and Gilbert, Earl of Shrewsbuiy, 
bad so high an appreciation of them, that he sent to 
his friend Lord Burghley "a case of Hallomahire 
whittells, beiuge suche fruictes as his pore country 
afforded with fame throughout the realm." 

The cutlers at Sheffield at that time were little 
better than serfs. The trade was hamjjered by regu- 
lations of the most repressive character, and the most 
scanty reiunneratiou was given for the work performed. 
No one at that period would have ventured to predict 
that this small wretched village with its indigent 
popnlation, would one day be the chief scat of the 
cutlery trade ; and that its goods would become famous 
througliont the world. The reasons why it has 
become so are obvions. Apart from the general excel- 
lence of the goods made there, the town possessed 
great natural advantages, which were more highly 
appreciated before the days of railways and steam 
power than now. There was an abundance of water 
power, and coal was within easy reach, while iron, and 
subseqnently steel, were easily obtainable. The in- 
habitants availing themselves of these favourable con- 
ditions, laid themselves out to develop the trade and to 
meet the increasing wants of the age. They secured 
and maintained the lead, aad even now the town 
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remaiiiB without a rival in the production of the highe^ 
classes of goods. ThQ frequent and protracted strifeeB 
which have taken place amongst the workmen, 
limitation of appronticoB, and other kindred causeSi^ 
have of late years sei-iously interfered with the ] 
grees of the trade, and in many instaticGa have driTa!] 
it into the hands of French and German rivals. 

It is generally conceded that the earliest specimen 
of English cutlery, of which we have any definite 
knowledge, is the " whittle " ; and an exceedingly rude 
and inconvenient weapon was it ae compared < 
those of the prosout day ; the lilade being of bar ates 
and fastened in a handle of wood or cow's horn, 
continued in use down to the seventeenth century. 
The "jack knife " followed, and was a slight improve- 
ment upon the whittle, inasmuch as the blade was 
made to shut iuto a groove in the handle, and wh^ 
open was supported by a " taug," not unlike the t 
of a razor. There was little variety of pattern, and tl 
workmanship was rough and unskilful ; and a 
the poor ill-paid cutlers, there appeared to be n 
of invention. The trade was at a stniid, and needed 
introducing into it men with higher taste and more" 
cultivated genius to give it stimulus; and through 
the representations of the Duke of Alva, those advan- 
tages were secured to it. Many of the Protest^its 
who fled from the Netherlands, came to this country 
and met with a cordial reception from Elizabeth and 
her Court. Such os were cutlers were sent down by,— 
the Earl of Shrewsbury to Shef&eld, where they intraJ 
daced their inventions, ^itk ihsia. the e.Tt of maldii^l 
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Slery Lad not advanced so far as to have led to the 
discovery of the "spring," but they made their blades 
to close with a catch pin working in a segment of a 
circle. They nsed other material than wood and horn 
for handles, and improved the ornamentation of them ; 
they increased the numhor of blades in a knife, luid 
made them more convenient for general use ; hut the 
invention, which ahove all others was to give the 
greatest impetus to the trade, had not yet been made. 
It may bo mentioned incidentally, that some of the 
refugees from the Netherlands settled in Sheffield and 
the neighboorhood, and their descendants dwell there 
to this day. 

By whom, when, and where the spring knife was 
first made, is not certain. Anaoagst a very interesting 
collection of old cutlery in the posaeHsion of a gentle- 
man at Sheffield is a large single blade spring knife, 
with the handle of braaa-mouuted oak, and upon the 
roughly ground ateel blade is a trodo mark. It was 
probably a batler'a or sportsman's knife, as at the 
bottom of the handle and closing into it there is a 
short corkscrew. No improvement is shown either in 
the pattern or the workmaoBliip ; its chief character- 
istic being, that it shuta with a spring. It is believed 
to have been made in Sheffield, about the year 1600, 
and several eminent antiquaries have proanuneed it the 
oldest known speeim.en of a spring knife. Notwith- 
standing the impetus which the trade received from 
the introduction of the inventions of the refugees fi«m 
the Netherlands, and the atill more important discovery 
oi the spring, it was ahnost inconceivably aUi<(( ^ 
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doveloping. During the seyenteenih centnij, nearly 
the whole of the cutlery that was made for the nse of 
the English people was of the plainest possible de- 
Bcriptiou. A little ornamentation of the goods manu- 
factured for the Spanish market and the islands of the 
Mediterranean was attempted. The scales were dyed, 
and flowers and other devices were carved upon them. 
The eminent firm of Joseph Bodgers and Sons, of 
Sheffield, which has been established nearly two centu- 
ries, has in its possession a set of samples made in 
1735. They are, as compared with the goods now pro- 
duced, exceedingly plain and sadly wanting in design, 
although really good in quality. At this period, buffiJo 
and other horns came into general use, and ivory and 
j)earl were used for more expensive goods. 

The trade may be said to have entered upon its new 
era about 1820, when the celebrated "Whamcliffe 
kiiifo*' was invented. As the story goes, the first 
Lonl Wliarncliffe and his relative Archdeacon Corbett 
wore Hij>ping their wine one day after dinner, when 
the ooiivorstttion turned upon cttlery, and the little 
in volition sliown in the manufacture of spring knives. 
Not winhintf to criticise where they could not improve, 
thov laid ihoir liouds together, and with the assistance 
of a prrtotiortl umii succeeded in producing a new 
mttorn V\\\U\ It was handed to the Messrs. Eodgers, 
who «do|>lAHl \U and introduced to the world the 
" Wbjinioliifo knifo/* upon the basis of which the 
ffn^rtlor \^\\ <^<^ '^^<' Hpring-knife cutlery, intended for 
tho bonit^ ^^^(^rtivt. \^ now made. Still more singular 
mv ihi' oi^v««^»»♦w^^v^* rtltouding the invention of the 
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" fly knife." It is Btatod that, many yoara ago, a 
gentleman wbb attacked and robbed by two men near 
London, and the injuries whioh he received terminated 
&tally. Before his death, he said, that hail he" been 
able to open his knife with one hand, he could have 
successfully defended himself against his assailants. 
That remark come to the knowledge of a cutler at 
Sheffield, named Mil&cr, who succeeded in inventing 
a knife the blade of which flow open, when a spring 
in tho handle was pressed ; just such a weapon aa the 
mmdered man had desired. This form of knife, how- 
ever, is expensiTO, and has never come into general 
use. There are one or two firms in Sheffield,- notably 
Messrs. Bodgers and Messrs. Brookes and Crookes, 
who have been exceedingly Euccosafol in producing 
these "spocialities." Indeed to this class of goods, 
thoy have devoted special and unremittinj; attention. 
Their motto has been, " concentration and practical 
ntility, combined with the highest art and the most 
perfect workman ship." Having heard the expressed 
desire for a good knife that contained in addition to all 
the ordinary blades, a railway carriage key, a champagne 
opener, a corkscrew, a turnscrew, a button hook, and bo 
forth, they have been engaged for weeks iii producing 
8iich a knife. A ramble in the garden nmongctt the 
flowers and &uit trees, has resulted in the invention 
of the " florist" with stool and ivory pruners, budding 
Uades, saw, and magnifying glass. T)ie sportsman, 
whether hunting, shooting, or fishing, has hie knife, 
containing almost every instriuaent that he can pos- 
sibly need in his favourite amosoment. For the lovers 
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of tho ** fragrant wood," there is the "^ smoker," replete 
with Rt4>ppor and fork, picker and striker. Then a 
jH-rioci pim is the ** lad/s knife," as it contains almoet 
vyi^T\ articli» required upon the toilet table. Many 
<rf the* most ni>vel specimens of this class of goods 
h«%i' <»riginat4Ml in suggestions from buyers, who have 
aiiktyl U^ hav*' made fi)r them, knires containing certain 
in^stninu^nts of a imrticular shape or for a spedud 
jmr|>»w<^ ; nnd kniTos of new design have been invented 
a« Uio rosnlt of thoir request 

Tho tahlo knifo and fork have a history extending 

baok far Ivyond t-hat of the spring knife. In the days of 

Atho1sta«r tho Anglo-Saxons used them, but they were 

uihiouUxvUv luxuries and possessed only by the few, 

Mu\ u\%\\\\\ 0(^u tinned to bo so down to the early part 

,\f tho Wvt o<>ntnry. It was no uncommon circumstance 

r,>r ^^-rA^iis «tt<>]iding winidings and dinners, to provide 

0>oi«» h-^os >nith ihoir own knives and forks, as mine 

h,>xi >i\-»>i «ol «^\|Hvt4Hl t*> liavo sufficient for the use of 

M) t^'**^wllv thoir nocd was more widely felt, and 

w*^*^;!!*^!^^^^ proi>aro<l to 8ui>ply the growing de- 

u>«%«,i Tho wot^jv fxir improvement in table cutlery has 

:\\N>> uuvh moT>* limit^ni than in spring goods; but 

Atm.Nxi M thAf it was possible to do in the way of 

M%»*,st^x ,\i* )M«ttx>nu ologanco of design, and excellence 

,-4 \>NV«\nv«^UKhi)\ ha* Ihxxu accomplished. 

tX' Ms^^M^^^ tvi^u^h \\( tho trade has afforded a much 

XX T,^^ rt>1^> t^^r i«\|m^vxxt«o.nt, and it has developed 

^,^>^^^i;:Viiv^^ t.iViV othoT articles of cutlery, its early 

K«>L^N*^\ *x ^>'rt xvvv \\\\w\\ in doubt. A few specimens 

4»v' f<*H^i f^u^^N^v^l o^vlUH^iions of old cutlery, some- 
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what mde in design and rough in eseeution, though 
they embody the principle which has eince heen bo 
Buccessfully worked out They are now mamifactured 
in endless vai'iety of pattern, of all eizeB, from one- 
sisteeuth of im inch to twenty-four inches in length, 
for very different uses, and ranging in price from 3(i. 
per dozen pairs to 20i, the single pair. The perfection 
to which this class of goodB can. bo brought, has heon 
shown in the epeeimens which have been occasionally 
manufactured for exhibition. They have had intro- 
duced into them tlie highest style of design and the 
most elaborate ornomcntatioQ ; practical utility being 
combined with both. 

The great antiquity of the razor is placed beyond 
all possible doubt. Probably the efirliest reference to 
it is in the booh of Numbers, where Moses is instructed 
to inform the children of Israel^ that upon the head of 
the man who hod taken the vow of a Nazarite, "no 
razor should come " during the days of his separation. 
Again is Judges, the Psalms, and other books of the 
Old Testament, reference is made to the same instru~ 
ment. Occasionally on Egyptian sculptures a figure 
nuy be seen with a razor ; and it is also alluded to in 
I Kuner, The Groeks and Bomane shaved as a mark 
of civilization, and from their time it has never fallen 
, entirely into disuse. There have been periods, as 
I daring the time of the Charles', and even within the 
bet twenty years, when it has not been popular to 
fihave, hut the movement which cast the razor aside has 
passed away, to allow it agaiu to come into more 
gensrol nse. The mere form of the razor, jud^ns by 
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ancient specimens and skeicheB, lias not passed throngh 
any material change; bnt in the details of its mann- 
factnro, it has nndergone great improvement, as well 
as in the quality of steel used for the blades and the 
material for the handles. The carver, the etcher, and 
the experienced workman have also fonnd full scope 
for their abilities in the ornamenting and beautifying 
of the razor. To the man who shaves, there can 
scarcely be a greater luxury than to possess a razor 
that will cut well, without causing him the slightest 
pain or unpleasantness. Considering the care that is 
reixuired in the manufacture of the razor, and the 
cxcolleuce of the steel of which the blade should be 
composed, such essentials as those referred to can 
hardly bo expected in a common or cheap razor. In- 
deed they are not always to be secured in the best 
gooils, as there is scarcely an article of cutlery made 
whioli is so uncertain in its quality as a razor. It is 
the ox|)orieuce of one who has given much attention to 
the subject " that due proportion, form, temperature, 
litiioss, and regularity of concavity must all combine 
ti^ priHluco an excellent razor." Notwithstanding, the 
demand for lino razors in this country is comparatively 
small. The chief markets for these goods are America, 
India, and Australia. The Chinese, who are great 
sliavera, use a very peculiar form of razor, and refuse 
to give it up. Efforts have been made by one 'or two 
of our leading razor manufacturers to open up closer 
n^lations with them ; and with a view of doing so, they 
have sent out goods made after their own pattern, but 
iirtve not succeeded in their object to any extent. Very 
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Guriona Gtoriea arc to]d as to the v&y in which the 
goods of particnlar honses have obtained reputation. 
For inEtoBco, nearly one hundred years ago, a regiment 
of soldiers was passing through Sheflield, and a local 
manufacturer presented to eaeli officer a pair of what 
were then considered elegant razors. The officers 
SiCoepted the gifts and promised to recommend the 
goods, wherever they went. They did so, and the 
house gained a reputation, which it has had the good 
fortune to continue to enjoy. 

The cutlery trade emhraces the manufacture of silver 
and silveT'plated fish, dessert, butter, and other knives 
and forks, with handles of pearl, ivory, and such costly 
material. By stamping, chasing, and other processes, 
the ornamentation of this class of goods has been 
carried to a state of great perfection, and they com- 
mand a large sale both in the English and foreign 
markets. Pencil cases with blades, scissors, rules, and 
other instinments, and an almost endless variety of 
similar goods are now produced in the shops of the 
cntlers. 

The endeavours that havo teen made to introdnce 
art into the cutlery trade have not been attended with 
as much success as could bo desired. About 1730, 
engraving of the shields and bolsters of pen and pocket 
knives, and of the blades of table knives and razors, 
was commenced, but was received with little favour. 
An opinion even obtained that it was intended to hide 
some defect in the instrument. Fifty years ago, the 
art of bluing, gilding, and etching the blades was 
introduced trom the Continent, and for some jeiitB wsw. 
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exteiiBJTelj adopted, but it has since gone oat of fasbion. 
Deep etching is now nsed for pntting arms, crests and 
so forth, npon table cntleiy ; and it would be capable of 
being applied to an almost unlimited extent, if there 
were men in the trade to develop it, and if a market 
could be found for the articles Bo ornamented. But 
customers too frequently decline to pay for both utility 
and ornament, however small the difference in cost 
may be ; and the etchers, as a rule, are so miserably 
remunerated, that men with the requisite sldll and 
teohnical knowledge are rather driven from, than 
attracted to the trade, which remains for the most 
part in the hands of men with mere mechanical 
ability. A few years ago, the system of etching by 
means of transfers from copper plates, as in the pottery 
trade, was introduced into the cutlery trade, and is 
now more generally adopted than the old practice of 
using the etching needle. 

In 1849, a more systematic attempt was made to 
combine art with utility in the manufacture of cutlery, 
and aevGral of the best London artists were employed, 
such as John Bell, Daniel Maclise, Eeubeu, Townrow, 
and others. They produced some very chaste and 
beautiful patterns, some of which were adopted by 
Messrs. Eudgers, and were brought out under the 
BUpeiintendence of the artists. The effort was not 
appreciated as was hoped, and the experience gained 
was, that the introduction of art work into articles of 
general use made them more costly than people wished. 
The movement was not altogether barren of good 
rBBultB, as it onubled Engliiili mB.ii'Q&fitTirers to make a 
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very imposing display of goods at the Eshibition of 
1851, and to more thaa bold their own against tlie 
world. The "Norfolk knifo," perhaps more than any 
other, showed the perfection to whieh tho art of cutlory 
had been brought. It contained a groat numhor of 
blades, on which were etchiuga of Her Majesty, and 
other royal personages, of Windsor Castle and other 
residences. On one side of the handle, which was of 
carved pearl, was a boar hunt, and on the converse a 
stag hnnt. The backs of the blades were exquisitely 
ornamented. Side by side with this knife in Messrs. 
Bodgers' showroom, is another containing no less than 
1876 blades and instruments, all perfect, and no two 
alike. Upon such articles, and the espensivo apeci- 
mens of cutlory gunorally, the highest art and the meet 
skilled workmanship have been expended; but not to 
any very appreciable extent upon the ordinary class of 
goods in every-day use. A person will purchase an 
ornftmented article for a preBcnt, hut for bis own use 
he buys "Homething plain and that will ent." The 
same object lins been aimed at by offering premiums 
■ to the workmen for inventions or now patterns j but 
they have failed to produce anything novel in character 
or now in design. The complaint is made, that it is in 
a great measnre attributable to the action of the men, 
that the trade has not developed much more rapidly 
and widely than it has. They are paid by "piece," 
and demand extra remuneration for everything that 
can bo termed " ostra " in a knife, altogether irre- 
epective of the time that it may take to make it. The 
misfortune appears to be, that tho rate of wages is far 
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too low ; and thej endeaTour to reconp tbemselvea 
this, by charging all thut they possibly can for " eitras." 
A mauufactorer may devote much time and tboaglit to 
the bringing ont of a new pattern, airoplo in its detaila 
and easily made. It may have more " estros," but on 
the whole will not occnpy so orach time in makiog, as 
one that has fewer. The men look only at the "estras," 
and ask such a price for making it, as compels the 
mannfactnrer to abacdoii the idea of bringing it ont, 
and it is therefore thrown aside. The men lose good 
work, and the manufacturer is disconxagod in his efforts 
to improve and extend the trade, as be is unable to 
t«mpt business by offering new pattern goods on n 
reasonable termB. 

It is perhaps almost nnnecossary to say, that 
real practical Talne of any article of entlery depenc 
almost entirely opon the quality of the steel of which 
the blades are formed. If the steel be bad, no matter 
how highly the blades may be ornamented, the article 
will afford no pleasure in its nae. It is therefore of 
the first importance with the best makers to secure the 
highest brands of Swedish iron, to have it carefully 
converted and melted into double refined cast steel, 
and then tilted and rolled to the various sizes required. 

There are very few trades, in which the principle of 
subdivision of labour bos been more fully carried out, 
than in the monnfacture of cutlery. A knife of the 
most ordinary character has to pass tbi'ougb a great 
number of bands and a variety of procoases, at ea^ 
stage of which, judgment and care are required to piH 
vent its eventually tunxiug out a " wastei'," A gloQid 
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at these various processes may not bo imintereating. 
Let us take the table kjiife, in the production of which 
the forge is first employed. The foi^or works in a 
small room, in which are a hoaith, two troughs, one to 
hold water and the other prepared coke, a small anvil, 
striking tools, dies and so forth. Taking a bar of 
Btecl, he plunges it into the fire, and while working his 
bellows with the left hand, te, with the right, fre- 
quently withdraws the bar, to ascertain when it has 
attained to a proper heat. In this operntion he has to 
eserciso the nicest judgment, for if he allowed it to 
become overheated, the steel would bo " burnt," changed 
into a sulphuret of iron, and so rendered useless for 
the purpose required. On the other hand, unless raised 
to the proper heat, the folder is unable to manipulate 
it into the proper shape. The skilled forger, however, 
knows with unerring certainty the precise moment at 
which to withdraw the bar, and bringing it to the 
anvil, he, with a few swift strokes of his hammer, forms 
a blade to any given pattern. From this rod, the 
blade is then welded to a picee of iron of which the 
"tang," the part that goes into the handle, and the 
" bolster," the raised part at the end of the handle, are 
formed. The tang is quickly beat out by a few strokes 
with the hammer, and the bolster is shaped in a die. 
When the latter are of German silver or any other 
materia! that cannot be welded to the iron, they have 
to be riveted afterwards to the tang. This ornamen- 
tation of the knife is obtained to some extent at the 
expense of its utility, inasmuch as the part which 
should be the strongest is made weak by the perforation. 



1C8 BRITISE MASUFACTURmO lA'DUSTRISS. 1 

The blade, having been heated a second time, receiyej 
a few finiBhiug touuheB with the hammer, and thfOt 
the name of the maker is stomped npon it. Tbfl 
blade is nest brought to a. high degree of hardness b| 
being raised to a red heat and then plnnged into ctdl 
water, by nhicb it boconies as "hard as steel," but al 
brittle as glass, and con^^cc^uontly nnfit for nse. £| 
requires " tempering," and to securo this, it is agaiti 
heated untH the practised eye of the workman sees ij 
acquire a blnish hne, when ho instantly returns it tf 
the water to attain the right degree of flexibility. Tbi 
blade is now ready for the grinder ; and the " hull " U 
which he works is amongst the juost curiouB Bights 11 
the trade, with its clatter of machinery, flying d 
sparks, and heaps of " wheel swarf." Sitting aetriq 
bia " horse," the grinder takes a blade, fits it in a woodcg 
case to protect his himde from the heat excited hj tU 
Miction, and then £rRt griuds the bolster smooth a^ 
bright, and afterwords gives the blades a rough pM 
liminary touch on the stone. It is nest taken d 
the smithy, where it is made perfectly straight; aai 
then again ground and whitened. It is now ready 1^ 
undergo the various processes of lapping, glazing, oB^ 
polishing, which are performed on different wheels i^j 
laps, with the aid of emery and other powders. Tlifl 
finished blade is forwarded te the warehouse, where ifl 
is esamined, and, if up to the mark in workmanah^ 
and according to pattern, it is " passed." 1 

Suspecting the manufacture of forks, it will not M 
□ecoBsary to say much. To produce the better dm 
sorijitioiis, the forger takes a bar of steel, tilted to threM 
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fhths of an inch square, and first forms tlie tang, 

tder, anil shank, at the end of which he leases an 

of the squaj'e steel, afterwards beating it out flat 

le length and width for which the pronga are 

Ted, It is then heated until it is soft, and placed 

e lower half of a die. The upper half is made to 

ind apon it with cnnsiderahle force, and in this 

' tho prongs are roughly formed, ready for the 

efnl filing which they subsequently receive. Great 

Lntitiea of forks are cast, as being cheaper and more 

Bxpeditious ; but of courso they have not the durability 

of their brethren of the forge. The nest step is the 

grinding, which opens up one of the most painful 

u the history of the cutlery trade. With few 

options, other descriptions of cutlery are ground 

1 stones, which either revolve in water, or have a 

. jet turned upon thorn, and in this way the 

rticles that fly fiiim the stone, are prevented inaa 

wping into the room. Forks were for years ground 

IBlnsively upon di'y stones, and in consequence this 

moh of trade had come to bo regnrded as more . 

roctive to human life than almost any other. 

c attention was directed to the matter by eminent 

1 authorities and remedies were suggested, but 

9 reluctant to adopt them, although their 

rage age had sunk to twenty-nine, on the ground 

that if tho trade was made more healthy, more labour 

would bo imported into it, and wages, already little 

jugh, would be further reduced. Dr. Holland pointed 

% that in the rooms in which the men worked, the 

f patticles of stone and metal rose in olouds and 
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pervaded the atmosphere, inducing disease of the lungs 
and premature death. At some establishments wet 
grinding has been adopted, and at others an apparatns 
consisting of a faif, with a flue to take away the dust 
from each stone, has been fitted up, and by this means 
the grinder is protected from inhaling the dust, while 
the atmosphere of the room is kept pure and healthy— 
at least as healthy as in other shops. The mortality 
amongst the dry grinders has of late years decreased, 
but not to such an extent as could be desired. 

The processes through which the blades for pen and 
pocket knives pass, differ slightly in detail, but in 
principle they are very much the same as those de- 
scribed. The bars of steel generally used for razor 
blades, are half an inch in width and of the thickness 
of the back of the razor. The end of the bar having 
been heated, the forger brings it to his anvil and, with 
extraordinary skill, moulds the blade to the required 
edge, and then obtains the concave surface by working 
it on the rounded edge of his anvil. The blade is then 
severed from the bar, leaving a piece at the end suffi- 
cient for the tang, if it is to be of the same material. 
If not, it is cut flush, and the tang is welded to it as in 
the case of a table knife. In the smithing process, 
which comes next, the skill of the workman is sho^m 
in hammering the metal until it is perfectly com- 
pact, but in giving to the blade its proper form, 
and a sharp edge. A more perfect form is given to 
the blade, and the rough coating from the heat is 
removed by working it on a coarse grindstone. The 
joint hole is drilled, the name or trade-mark is stamped 
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upon it, and it is ready to lie hardened and tempered, 
by being alternately heated and cooled. It qmekly 
passes through the remaining processes of grinding, 
lapping, and polishing, and it is then ready to be 
bandied and set. 

While the forgers, grinders, and buffers have thus 
been buaily engaged npon the blades, the workmen in 
other departments have been equally active in pre- 
paring the various parts necessary to make the article 
complete. There are the springs, some of which are 
forged with the same skill and rapidity as were shown 
in the production of the blade. Others are "flied" — 
cut with a single blow out of ft sheet of solid steel ; and 
for some uses, equally as good as the forged article. 
The inner " scales " are of iron, bi-ass, and German 
silver, and they fonn the small chambers into which 
the several blades or instrimjentB shut, An almost 
endless variety of material is used for the outer scales 
or coverings, from the common wood or bone to ivory 
or pearl, richly inlaid with gold, silver, and precionB 
atones, and elaborately carved. Pearl is at once the 
most beautiful and the meet expensive material used 
for hafting, though difSculty is experienced in finding 
it of sufficient size to use for the larger claBsos of 
goods. Nest, in beauty and value, and in much more 
general use, is ivory. It is a somewhat singular fact, 
that the handles moat in favour ivith Iho public are 
those made from the ivory found in the sands of the 
great desert, where it bad lain so long, that it will 
orack even from the heat of the workman's hand. It 
is, however, very opaque, and the raiiuitiatod prefer it 
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for its whiteness. Tlie beat and moat durable ivoi 
comes from the Angola coast. It bos a rich creamy i 
oily look, and while the other ivory is white at the 
beginning and turns to a dirty yullow with age, tbis. 
improves in colour, tiio longer it is used, 
better than either the Capo or East Indian ivoryi 
Ivory is obtained from tho milk teeth of the olepbi 
which are abont 9 inches long and weigh 1^ lb., and 
from the large tusks, some of which weigh 160 lb. It 
is almost matter for surprise where all the ivory comea 
&um, imtsmiich as in Sheffield alone, in some yeatSy, 
the tusks of over twenty thousand elephants have bees'! 
used. In several of them mnsket balls of silver viA 
gold have been found, showing that the beasts haSJ 
been fired at by royal personages. Stag horns, t^m 
largest and finest of which come from Bavaria, anf 
the boms of tho elk, the antelope, rhiuoceros, walrus, 
bufialo, and ox, are all cut up for scales. The leg 
bones of the giraffe and of the oi are also utilized 
and an attempt has been made to use the ribs of 
larger fish, but without success, ns they wore found 
be too hard and unworkable. The elephants' tusks 
some of the other material are cut np into lengths t:^ 
machinery, but the great bulk of the work is done by 
hand labour, not only skill but good judgment being 
required in the operation. In a single horn or tusk 
will be found more than half-a-dozen varieties, and ons 
will operate npon them with greater gain tbait 
After the materials have been cut to propOT. 
sizes and lengths, they are carefully sorted, occon 
to iheii value and the ttfiereutlsiiYis rf^Hutk fot 
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they are intended. For the hrtudlee of common goods 
the horns of cattle are used, and the procesHes through 
which they pass in preparation are exceedingly simple. 
The horns are slit up and laid in little hatha of hot 
water, and when sufficiently soft, they are pressed in a 
mould to the exact form required, and after being 
trimmed with a knife, are ready for use. The prices 
of Dearly all these materials im.ve doubled during the 
past few years, and scales of wood and composition, 
pressed to imitate stag and buiFalo, have been intro- 
duced for common goods. In addition to the blades 
and BcaloB, the list of materials needed by the cutler 
in putting the knife together, is completed by bolsters, 
rivets, &c. 

There ore scarcely half a dozen estahlielunentB 
within whose own walls, all the moteriol requisite for 
an ordinary knife is worked np from tho rough and 
kept in stock. Heroin lies a very great hardship. 
The mon who works for such a house, receives, with an 
order to make up a certain number of knives, all the 
matorinl which he requii'es to complete it. TTia fellow, 
who works for a house that does not " stock," has to 
collect the material from half a dozen warehousoB, 
and thereby loses perhaps half a day before he can 
begin work. For this estra labour there is no extra 
remnneration. The giving out of tho work to the men 
is entrusted to tho manager, who has to carefully 
protect the interests of his employers on the one hand, 
and lo do what is right and jnst to the men on the 
other ; and occupying this unenviable position, he is 
generally the most abused man about the place. Ka \& 
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OBiiallj inTeeted with abeolate anthoritj, and is the 
only medium of commonication between the heads of 
the firm and the men. Without in the slightest degree 
affecting the interests of his employers, he can by the 
mode in which he gives out the work, make a difference 
of several shillings per week in the earnings of a 
workman. It is therefore to the interests of the men 
to keep on good terms with him. Either by him, or 
under his superintendence, the materials required for 
any particular class of knives are collected and '< given 
out " to the cutler, who takes them to his shop, where 
in addition to a number of small tools there are <* bnlfe" 
and "glazers" for polishing portions of the knife. 
Having " clipped " the several articles to their required 
lengths, he proceeds to fit them together; a process 
that requires the greatest possible care and the most 
experienced manipulation. Next to the excellence or 
otherwise of the material, the difference between a good 
knife and a bad one consists in the close-fitting, easy- 
working of the several parts. So great is the dis- 
tinction between working upon the best, or upon 
common goods, that the man who has been accustomed 
to the one, is unable to gain a livelihood upon the 
other. When the several parts have been made to fit 
perfectly together, they have then to be bored, each 
one separately. This is usually done from the breast 
with a drill, though greater accuracy is secured by 
using a smaU boring machine. The parts are fitted 
together again and riveted with a hammer on an anvH 
At the next step the handle is shaved and then polished 
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<m the " buffs," and the springs are brought to a Bunilar 
state by being put on the " glazera." The handle is 
now completud, and to protect it from dirt, or from 
being scratched, it is wrajipeii in paper with the blades 
extended. In this state it is returned to the grinder, 
who glazes, laps, and polishes the blades. It is now 
ready to receive its final whetting and sharpening on a 
peculiar kind of atone, the surface of which is oiled. 
The knife ia now finished, and it is returned to the 
warehouse to be inspected and cleaned, and if approved 
— perfect in pattern and workmanship^ to be passed 
and wrapped up, having, in the ease of an ordinary 
three-bluded packet knife, goiie through more than 
one hundred processeB. 

Much less elaborate is the work of hafting table 
cutlery. The plan of fastening the tang in the handle 
by means of resin is perhaps the loast satisfactory of 
all. To rivet the scales on to the Aill-sized tang is 
much more secure, but it is only applied to common 
cutlery. A better Bjatem ia to carry the tang throngh 
the handle and rivet it at the bottom, as it cannot well 
get loose, and the unsightly pnrt ia hidden from view. 
Messrs. Eodgera have invented and registered a process, 
whereby the blade is made perfectly secure in the 
handle. A small spring is fnatcned to the tang, and 
as the latter is passed down the hole in the handle, tho 
spring drops into a little nick made in the side, and the 
blade is thereby secured. A great deal of work is put 
razors in the after processes by the carving of tho 
a, tho fiuting of the backs of the blades, and other 
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ornamentation. Cases to contain them, carved out o 
solid ivory and similftr costly material, have also been 
introduced as novelties in the trade. 

The earlier processes in tho mannfactoTe of steel 
scissors are exceedingly simple. The forger first heats 
the end of a bar of flat steel, and with a few strokes of 
hia hammer, forms it into a scissor blade. He then 
severs the blade from the bar, taking care to leave at 
the end of it, sufficient steel for the shank and bow. 
Throngh the latter be punches a hole sufficiently large 
to receive the point of his small anvil, and in this manner 
he works out his bow, rounds the inside, and otherwise 
perfects it. The shanli and bow are then again heated, 
to be shaped and farther im.prove<l by filing. The 
next step is the squaring of the joint and the boring of 
the hole for the rivet. The blade is now ready to bo 
ground, aud when it has undergone that operation, it 
only remains to be smooth-filed and burnished. When 
in this state the blades arc paired and screwed to form 
the complete scissors. If they work smoothly together, 
they are tied round with wire, the screw taken out, and 
they are hardened and tempered. They are again 

ither, and having undergone various pro- ^ 
i sach as grinding, glazing, polishing, whettii^ 
and burnishing, they are sent into the warehouse o 

In this, aa in the other branches, the r 
long practice, are able to perform their work i 
wonderful case and dexterity, whatever the e 
shape of the article under manipulation. 
The advantages of machinery have been applied t( 
iie cutlery trade only to a\m\te4 eilwsi, .Thaie oi 
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be no doubt that the situation of the town of Shef&eld, 
in the very midst of brooks and Btteams, wae one lead- 
ing cause of its becoming the capital of this important 
branch of trade, and manufacturers, it will be readily 
supposed, were not slow to avail themsolTes of the 
water power so abundantly provided to their hands. 
On the banks of these streams, in the midst of the 
most charming sceaory, thoy Greeted their grinding 
whoels, many of which are to this day worked by as 
strong and healthy a race of men as could bo found. 
Very different indeed was the position of the poor 
cutlers. They worked at what were called " glazing 
frames," which were turned with the foot, an old 
grindstone serving the purpose of a drum. The pro- 
cess was very laborious, and was in fact little better 
than the treadmill. About 1860 the aid of steam was 
called in to turn the varioua wheels and buffs, and 
much manual labour was thereby saved. Steam has 
also been applied to the grinding whe'^ls in the town. 
Some few years ago an attempt was made by Mr. James 
Drabblo to introduce the American system of producing 
cutlery by machinery, but his efforts were not attended 
with much success. Messrs. Nixon and Wintorbottom, 
of the Fyromid Works, seeing that there was some- 
thing in the system, took it up, and have steadily 
developed it until it has attained to a degree of won- 
derful perfection. Apart from the marvellous rapidity 
with which scales and blades and the like can be pro- 
duced, the system is — and this is its chief and distin- 
guishing characteristic^- thoroughly interchangeable. 
The ordinary practice is, as already explained, to forge 
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woh table blade separately, to bore the boles in each 
tang, and to boro and fit tho scales to that toog also 
■eparatelf. Every knife has to bavo its seyeral parte 
apedally prepared and fitted and kept distinct &0D1 
all others. Uossrs. NLxuu and Wiuterbottom have 
perfected machinery for accumplishiiig this work with 
ao mueh accuracy that, taking a given iilaee of knives 
or foika, any scale will fit any tang, alike as regi 
■ize, pattern, and the perforation of the 
riveta. Tho process ia simplicity itself. In the 
place, tho blndcs or forks are " flyed," i. e. out with the 
die from the solid bar of steel. They are then taken 
to the punching machine, where two or more holes are 
made ia the tangs. With tho left hand tho operator 
pnla the tang into tho machine, a movement of the 
foot causes the punohea to pierce through it, and 
with his right hand he removes it. When set to 
particular pattern, every taug is perforated 
like tho other, and the aame principle is carried 
the perforation of the scales. Interchangeability is 
thereby secured, and no time whatever is lost in 
the fitting of part to part. There are other maohinea 
for cutting and shaping the bcbIos, the knives 
revolve with amazing rapidity. By another pi 
the bolsters and caps are run on when tho metal 
a liquid state. The whole of these processes 
simple, that they can with ease he carried on by girls 
and youths. Up to the present time the firm have not 
extended the system beyond tho manufacture of table 
cutlery, including carvers, desserts, and butcher's 
icniveB, and only those of middle g^ualities. Their 
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experience is, that there ib nothing whatever to prevent 
the applico.tiou of it to the production of the very beet 
and moat expensive of goods. The principle ia there ; 
it has only to be applied to the better descriptions of 
material. For this machine-made cutlerj there is a 
eteodilj increasing demand ; and new markets for it 
are being eontinuttlly opened up. Another American 
practice Laa also been adopted to a limited extent, of 
forging table-blades with the aid of the tilt hammer. 
The process is intermediote between hand-forging and 
flying, both as regards the q^uality of the work pro- 
duced and the time occupied in executing it. 

In the trade generally, there appears to be no par- 
ticular antipathy to or prejudice against the use of 
machinery. The prevailing opinion rather is, that 
throughout the whole process of the manufacture of 
a knife, the head and the hand mugt work together ; 
and that to leave any part of the operation to machi- 
nery, would he only to mar it. American inventors 
and others have attempted to Leap obloquy upon lead- 
ing E!nglish cutlery firms because of their " slowness " 
in adopting machinery. It is only fair to such firms 
|0 say that, as far as thoy possibly cau, they keep them- 
Belvea thoroughly well posted up in all the improve- 
ments that are introduced in the shape of machinery ; 
but up to the present time, they have seen no goods 
produced by it, that will bear comparison with those 
made by hand. This statoniont is fully confirmed by 
the fact thot, for all the bottar deseriptiona of goods, 
and particularly carvers, the Americans cannot touch 
ns, though in the manufacture of the cheaper articlufi 
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they are competing Bnecessfolly with bb, and will in 
all probability eventually control their own market. 

Trade marks have played an important part in the 
LiBtory of cntlery and arc found upon the most ancient 
and rudest specimeuB that have been preserved to us. 
Prior to, and during the earlier years of the reign of 
Elizabeth, thoy appear to have been assigned to the 
different manufacturers by a court leet and a certain 
number of cutlers sitting as a jury. As reading waa 
by no means a general accompli shment, it was not 
usual to stamp goods with their maker's name, bat to 
use a bull's head or some other sign which the people 
could readily understand. Even in those days, the 
mark of a manufacturer whose goods had attained to 
celebrity, was fretjuoutly pirated, and that led, in 1624, 
to the incorporation of the Cutlers' Company of 
Hallomahice. To them was given the power to assign 
trade marks, and also to search any dwelling house in 
which there was reason to believe that goods bearing 
a fictitious mark were concealed. Any manufacturer 
whose mark was infringed within a radius of sii miles 
round Sheffield, could obtain summary redress before 
the magistrates, but for any infringement outside of 
that boundary, he was left to the ordinary laws of the 
realm, and had to establish his right to the mark by 
use and not by grant. Even with this protection, the 
trade mark of Messrs. Eodgers and other eminent firmB 
was continually being pirated, and it was seen to be 
absolutely necessary that the law should bo made more 
Htriugent, and at the instance mainly of the Shef&el^^ 
Chamber of Commerce, ike Leg^Iature were induoej* 
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1 the TradGB Marks Act of 18G2. That Act 
operated as a very wholesome terror to wrong-iioers, 
and ia a verj sliort time the practice of infringmg 
trade marks was almost, if not altogether, put an end to, 
EngliBh manufacturera hare had another and still 
greater diiBculty to contend with. For a long time it 
was the practice of German manufacturers to stamp the 
name and mark of some well-known English house 
upon goods of a very inferior -character, scad them to 
London, and transship them without allowing them to 
land, thereby preventing the Custom House officers 
from esamining them. The goods were sent ahroad, 
and advertised as the mannfaotnre of the finna whose 
mark they bore. The Chambers of Commerce, after 
considerable trouble, succeeded in prevoiling upon the 
Legislature to amend tho Customs Act, so as to enable 
officers to seize and detain goods in transit, as woU as 
goods imported inwards. It was also weU known that 
German manufacturers were willing to supply English 
houses with goods bearing their own corporate mark, 
at such prices as rendered it almost impossible for 
an honest English tradesman to compete with them. 
This dishonourable practice has also been put a stop 
to by a further amendment of the Customs Act, which 
BOW renders liable to seizure any foreign goods what- 
ever bearing an English name or the name of a place 
in England. Every mark that is granted is registered, 
and its owner has its exclusive use preserved to him by 
laws of a most stringent character, advantages which 
to a fair dealing honest manufacturer are of great 
importance, and of almost more than money value. 
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It may eecm almost paradoxical, bat tluB some 
eyvtem of tndoa' marks, iacalculable an adviuitage u 
it is on the ono haud, is on the otlior hand the greatest 
bftDO known to the cnllerf tmdc. and the mauul'actnrers 
appear altogether unable to relieve themeelveB from it. 
The ctU is b; no means of recent growth, bat modem 
times fasTe seen it very largely extended. From time 
itnnietnorial it has been the practice for Sheffield firms 
to stamp upon some of the goods they made, the namee 
of their customers, who of course have retailed them 
as their own productions. This bas beon felt by the 
manufacturers to be a great hardship, as it bos prsvcnted 
them from bocoming known, and others have won the 
houours to which they were entitled. Many years ago 
UoBBTB. Rodgers decided to strilie a blow at this system, 
knowing full well the penalty which they would have 
to pay. It happened in this way. A son of one of 
the members of the firm went into a fbop in Loudon, 
and aakcd fur a knife marked "Bodgers and Sons." 
He was shown one, and when he asked if it could be 
warranted, the tradesman produced a knife made by 
the same firm but bearing his own name, and said that 
one he could warrant. Tbe firm thereupon decided to 
stomp henceforth no other name thou their own. They 
have since abided by their determination, although 
at the expense of being almost entirely excluded f 
the London and othc^r liomo markets. At the t 
several firms supported them is their offor 
move this grievance, but they had eventually to yieUj 
and now there are not probably more tban a doze 
SrtaB who strike GscIoBively tbeir own mark. Indee 



competition in the trade is now so keen, that any 
cuBtomer doing the smalleBt poseiblc retail businees, 
cam have his name stamped on tte goods he may order, 
however trifling they may be in value. The practice 
in many ways seriously interferes with the proper 
condnct of buaineaa, A manufacturer can do little in 
the way of working a stock, as he is not certain of the 
continuance of the favours of his customers. Ho is 
further placed at a disadvantage by having to execute 
each order, however small, separately, and when the 
goods are left upon his handu, as is not nnfrequently 
the case, he has to dispose of them at a loss, or, as 
is possible with some goods, grind out the moi'k and 
restamp them. Unionism has taken deep root among 
the men, and the employers have from time to time felt 
its power and influence, but tley have made little or 
no attempt to combine amongst themselves. Had they 
done so, they could havo relieved themselves from this, 
as well as some other evils which afflict the trade. 

One great drawback to the prosperity of the cutlery 
trade, is that very little capital is required to embark 
in it. Numbers of the men, dissatisfied with their 
earnings, commence business on their own account, and 
become what is popularly termed " little masters," 
though the change can scarcely be said to have im- 
proved their position. They have to pay dearly for the 
inferior material which they purchase ; they put into 
it as a rule their own labour, ojid the goods when com- 
pleted represent all their capital. They must sell them ; 
a tact of which the factor or merchant who buys for 
the London, Liverpool, Manchester, and other leading 
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■■iketa^ u well aware. He is able to name h.is o-n 
^i^i^ and they kk saoh as to Itiave the prodncer littti 
^mi^fa of profit and very frequently nothing for 1: 
own Ubour. The evil unfortunately is not confined 
to Limaelf, but intcrferea most injurioosly with tl 
respectable maker in the conduct of hia businesB. B 
tuts not only to lemuncrato all the labour which I 
engKgw, but to lire himself, and his goo<ls when placed 
ta&a by side with those of the " little muster " appeal 
ezpensiTe, when in reality they are not so. The dif* 
ferenoG to the eye of the uninitiated may not bo great; 
but as regards quality and workmanship, the on 
not bear the alightost comjiarisou with the other. Thtf. 
uunibor of wbnt might he termed " leading firms " 
the trude is only small. Such firms, for instance, i^i 
Uossn. Ilodgers, have in their employ, in additioo; 
to clei'ks, WMiihouse people, and others, about 120fH 
skilled workmen, who turn out weekly 5000 dozens oC 
table knives and forks, 1500 pairs of carrers, 150C 
duBons of poeket-kuires, 1200 dozens of razors, anj 
laOO dozens of scissors. 

As the trade has progressed to such a marrdloaf 
extent, it might have been expected that the working 
cutler would have improved with it, hut such is not tl 
cose. There is very little if any change to be seen ift^ 
him, and taking the trade throughout, his position tl 
by no meauB an enviable one. He is to-day almost « 
uncultivated in his manners and vulgar in hig toata 
aud as improvident in hie habits, os at any time durinj 
the lust fifty yoara Of coursa there are noble excep* 
tioDS of UOU who have read and thought, and by pM^ 
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levering iaduBtry hftTe improved their positions in life ; 
bnt unfortunately they are not numeroua. The reasons 
for thia are not for to seek. The trade ia divided into 
a multitude of hranches, and a man taking to one of 
them has the ssjae dull round of duty to perform from 
one year's eud to another. His work may, and doubt- 
less does, require the greatest ekill and the closest 
attention ; and the slightest slip might mar the work 
of hours, but after all, it ia working at the same thing 
over and over again, until his mind becomes dwarfed 
and slnnted, and he has neither the energy nor the 
desire to strike out new paths for himself or to dis- 
tinguish himself iu his trade. There is an old proverb, 
"as poor as a cutler," and it ia as true to-day as ever 
it was. The men have been striving for years to 
obtain better wages ; and have from time to time suc- 
ceeded iu getting slight advances, though not at all in 
compariBon with the increased cost of living. The 
wages of skilled workman in tho employ of the best 
and largest houses only average 30s. per week, and 
there can be no doubt that those of the inferior work- 
men who are engaged by the " little masters " are very 
much less, and thoy are poor indeed. The great bulk 
of the men are esceedingly improvident and neglect 
their homes for the public-houso. They take their 
wives generally from amongst the girla employed in 
the warehouses ; and as they are not domesticated, they 
make no attempt to render their homes attractive. 
Then there is no class of artisans, in ShefScld at least, 
amongst whom the vice of gambling has spread with 
a more demoralizing effect than amongst the cutlftM., 
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In some of the large manufactories 90 per cent, 
workmen employed are addicted to the liabit, and fra- 
queatlj tliuir week's wages are pawned before half of 
them are earned. Tho employers are fully awiare of 
the exiatenoe of the eiil, and bob the results of it both 
in the men and in their work ; but they aro altogether 
powerless to cheek it. The men have also been se- 
riously affected by the oi>erationB of the Factory and 
Education Acts. They had been accustomed to avail 
themBehea extensively of child labour ; but the Aots 
have happily put an end to that system, to the very 
great advantage, it is hojied, of the next generation 
of cutlers, Very much might be done by way of im- 
proving the social condition of the men, if the Gfovem- 
meot and the public generally wonld purchase more 
freely of the better classes of goods, and not the 
cheapest and most w^ortblcss. Tho trade would then 
fall into the hands of well-known respectable firms, 
who would be able to pay better wages, as thoy would 
not have the "little master " with his inferior goodft 
nndersolling them. 

The principal markets for English cutlery 
America, Canada, Havana, Australia, New Zealand, 
India, South America, and the Cape. Fine goods are, 
to a limited extent, sent to Bussia, Belgium, Persia, 
and Turkey ; and the cheaper class to China, Burmah, 
Japan, and Cabool. In some of these markets French 
and German manufactures are competing succoBsfullj 
with English house?, particularly in t 
scriptions of goods. Aa regards the better class 
articles, our own nianufaoturers are yet able fully 
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hold their own against the world, and will no doubt 
continue to do so, as long as the high character which 
their goods have acquired is maintained. The trade is 
even now passing through a period of considerable de- 
yelopment, but at the same time of great depression, 
and to what higher stages in design and workman- 
ship it may reach when it shall again revive, it would 
be impossible to predict. 
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OOOTE.— THREE 

OBAOHOFT'S IWTESTMBNT TBACT 8.- AMERICAN RAIL- 



_J INVESTMENTS. _, _ 

MemberB of the London Slock £xclun^. 
— THE TRUSTEES' Q 
Seriuillra. is Bbuui 



of Ihe OrdloBiy Powets 
HID mi«lc4l Ulrtctlona and Tntrtea 
Tweinh Edition, tulargEd. Fca^. v 



- INVESTORS' AND SOUCITORS' MEMORANDUM BOOK. Third 



Edwaxd Stanford, S6, duain^ Ciom, London, 



J 



SKLKITED LIBT. 



DITN.— BRITISH BANKraa STATlSTIfSi Wlh It 
RHmiinJ Han-Lt^-Tender fols OrcnluiiHi ur Ui, 

DB RI0OI.-FIJI: ObtN. 



'* Atlanwy-Owienil tnr F^l ; 



Ljirgc pan in, cloUi. » 
THE JUMMOO AND KASHMIR T 

FBBDMe Dmw, F.R.G5,. F.O^.. . 



SBBW. 

^I«L - — 

Rd^iI ScbiHl orUlnei; lau of llH Maliu^ of Kutimlr'a S^rrlu. 

br 8ii FuUlin; ColDUnd KaiH. DDmeroui PlitH and Faldlng S«Ura! 

llndiaiE tm, cloth, Ui. 
BDWABD8.~THE GERMANS IN FRANCE. SoUa on Ibe Uelhgd inl 

ttaUucI nf Ibo iDTMiQn ; Uis KcLiU . . . _ 

Ibe Hodeni IlngH of Wu. Bt H. 

tU. M. 
ELBICBNTAItT ATL A8BS :- 

ELEMENTARY PHVSICAI. ATLAS, IntEndM cbleflr for Msp-Drawtne, ud 
Ibe (tudy ot tbc Omt PbTiluL l<V«tnra and Relict Cocunm of iho Coa- 



ColloiW. Saventh Edidon. 10 Mspi. printed 1 

UtWrpRH. Prlos<(. 
ODTt.tNE ATLASr-OmUInlng Slite^D Uipa, InUniei cbUSj tor vte viO- 

tb« ' Klomenlarr PhyjlMl Allia.' Uy Ibe Kev. J, p. FjonTHniiFg. M-A., 

F,R.Ba, PHociiMl of WbltoliDili Timinlng CoUege, Ooloutol Wrapper, U, 
PROJECTION ATLAS.-^nUJnlDg Sixteen PUIta ot PnjKtlaiig, lolcndeil 

cblrBj- for me wtlh Oie ' PhjBlcal AUm.' By Ibe Rof. J, p. FiOHTHORM. 

M.A., F,R.O,S.. Ptindpil of Wblulmda TnbiiDg OoUege, Colosrtd 



BLANK SHEKTSnjT 

InlendBdohleflyfUtUMWltn 
J. P. F.lJSTBOBl-K, M.A., F.I 
legs. Colonred Wmpper, id. 

PHV.SIG4L ATLA8.-A Seriee 



^LebTenoTBlADbPipet for Men- Drawing 
■ElpnenlaiyPlireltalAtUi.' BftheKii. 
.3., Pilndpol Qf WbluUuda TninlDg Col- 

r Hep-Drawbig iDd 



Boyol tlo. etltr biwU.'clalb beck, ti. e'd. 
WINTER JOnRNKT to HOME end BACK, Wllh dUncn il 
~ iienro, NsplM, Pnmpflll, end Vcnloe. TMid Edlilan, wHh 



BVILL.— A 

Mep dDfl Appendix. Cronu ov 
P09TE11.-MANDAL of GEO 

QMgmpby,' tc. Ninth Edillop, Fi 
OAWLBB.— SIKHTM: Wllh Hipta 

Colonel J. C. Giwlbr, F.R.G.S.. late 

QHjL.— OHBMiaTHT for acHOULS 
. Third Kd: 



PBONDNCIATIOS ai 



lveralt;rt)[ Lo 



Depoly Adjiitant-Gftiu 



. One Hundred Bliutntloni 



Edward Stanford, 65, Charing Ctoeb, Londoa. 



aB£EN.— VSSrrQF^ of \he UOLTHJN GLOBE, as liiihlblUd In the Figure ot 
Bksh,", AllDutcroiForelgii ASii\is UtOie King ot Ihe Sindwlch Islauda, Semr 

HOUJSWOBTH.— DEEP^EA FISHINO and FISHISCf BOATS. An 
Aoconnl uf the Piacliod Working of llie vorioD! FlibcriM carried on around Uie 
Bdtlib IsluDild. Wilb lUustTjiiluiis aod DracripUoDs of Oa FlsQIng BoaU, Nets, 

United Kl^m" "i^'Emcnd" w!*H. Houbwobth. F.L.S.^ fi.S.. ic, law 
SecTBUir; !□ U» Rofal Sua FUberies CamuUcdoiL UidlDin Svo. doib, 31i. 

il U IjXi*— CO AL FIELDS or GKEAT BRITAIN; their HiftXfiy, Structure, and 
ScHurcffi; wlib Nulkes or tbe Coal Fields of other p:irt3 of the World. Bf 
KnWiUi Huix, M.A., F.R.a, Wreclor of the Geological Survey of Ireland, 
PrDfenor of Geologr In the Rajal (Mle«e of Science, bubllo. <io. Wllh Maiie 
ud lUnstrUiona. ThirU Edition, revised aod enlarged. Demjr svo, cloth, lU. 

JSarKHraON.— PBACTICAL guide u the ENGLISH LAKE DISTRICT. 
Wttb Nine Maps and 1'bree Paiionunlc 71ewB. Wltb Cbaptera on Local Kimas 
—M9learologJ-,Ow>log7, and Botany. Flltb Edllion. Fap. Svo. clolb, 61. 
%■ The Sacnona wpaiately! Kbswiok— Winbkbksbb and LAKODin— 
Oasa-cor. BunKanEai. and WisrBtiaK— Oaieufiaii and Uluhviter. Wllh 

SMALLER PRACTICAL GDIDE U Iba ENGLISH LAKE DISTHICT : 

Fup. evo, with Map, li. fid. 

PRACTICAL GUIDE to (bo ISLE OF MAN. With Cbaplera on Local 

Kamai, Mineralogy, Civil HIalory, Ecde^iBilcal Histoiy, Oeoloay. Botany, 
Ecology, Agricultuie, Uummeire, and Sea Ttout-Qebing. With Map. Fcath 

SKALLER PRACTICAL GUIDE to the ISLE OF MAN. Witb Hap. 

PRACTiCAI, GCniE to CARLISLE; alLSLlND, the ROMAN WALL. 

and NEIGHBOUR HOOD. By H. J. JaBKis80». With Chipn™ on Looal 
Name^u eulogy. Mineralogy, Bauay.iindEnluniolugy. Map and Fionllaplece. 
Fop. BVD, cioih, S(. 

i PRACTICAL GUIDE lo CARLISLE and NEIGHBOURHOOD. 



e ISLE OF WIGHT. Wltb Two 

10 Erglbih Teras by tbe Rev. J. U. 
Hall. Coll., Oion. Secund Klltton. 

LAWOASHHIB.-Tba COUNTY BOOK OF ENQLAND. a 



Edvard BtaiLford, 53, Cliaring Cross, Loudon. 



UBOH—niM MruEincir IB Ai 




Lnna.-l>tam or THK ExeusB cExsus or im.i 

McM Kmhw m KAMI liT Jabb Lns (or - - 

HiiiWI. SwHK H«M). SwcUuHd br ibr ..^, 

hihwirt tv BMBliilM la Ibe etiMaa, Vlw-Fi^^nu. ad 

LOVIKIH 01TIDB AITD MAP. B<n.b>Raft«D«ioB.TTBt<l 
L»nrt"«, sr lU NvhsrlB, mhlk BuUdinf. Phct of WonbUi ExUHIieft b- 
•uiutlim, FUtrut Anurnunii. kc-: otihTlsM. g.— p>i~. -f i *,"-■■ 
Apnullr, Kc l-HBtBl tn cduun. New Kdlliini, 1«1(. OuwdStii, ckilh,ti.M. 

LUOA*. — IIOItlXONTAI, \rELI& A Kxr Ainlir*(i« ef GcolD^ial 
niK4(ilH Id <IT«( lie Suhilkan ul >ba [■nUFm or Supidjiw Undm vilh 
Wiwr. 8t J.l.I>u^rilA,gflbcO<eliiflailSBmTgl£ncJat^ Wlthlbtt. 
Cmv ItD, cUb bHK, lU. M- 

ILUrLT.-i'RiNcin.ei or noaK-KEEpma 17 double ehtut, b < 

KnlMvf biTBHl Pncm'I'f EurcteH. B; ■'"uit lIiiniTlLiiii.T,Iiirnun 
in iliiny'ilim jhh rrlncliaa WtHIm Ki»in wd Tncber dI Bonfc-kMplat 
., .„... .. ■ ._.__ u^__. yoofu, miiion. EtTWed ud (Dbited 4 



In Uio 'liy of IjMi.lon Hdiiwl, rminh lUlUon. Rt 
IUkhi Wm.iiih M*>rLi. V.UL. Unigr am. doUi. u 



XAKTIN. 



«»,, 



kI cnki^^ fi 

-RlnFARC* 

. WIUiColounrdMnp. Cnnm U 






MRCHtlltST.— Th* (DRKKINLR In FAR CATHAY. Br W. H. MESBDm, 

^^lM.l^.nml.S^--"- — '"- ■ - 



n AUMTIULIAN Pi RSONAGE ; or. 11m SETTLEtt h 
WIC91KRN AUSTRALIA. With Fnmllqiien. Bj 
m. iilmiiiil ICdiUun. Larga poM Sio, aluth, lIZi. 



reifXALL.— HANIlBOOK TO THE RIVER PLATR REPUBUCE : Cnn- 

KWiiUi llHi4n» AjiH anil tliF I'rorlncfs or ibii ArgMiiUie RnmUto, nid Ua 
IMMIih lit U"UP'V<>°<> I'Moiui}. D7 M. O. ind e. T. MuiAiu-Fn- 
miriiiri oiiil I41liiin <ir U11 iiuaiun Ajtib 'Shuvlud.' With Mip ODd Tn 



JBitwanl Sttofbrd, 00, Charing CroH, Loodon. 



alionB. Croi 

PALKBB— The OllDNANGE SmiVEY of ili. 
Mode of EiKuUgn, HiiiniT.anil ["rtsent (JOndlllon 



mlDghine. EevlsHi by E. X BiaiwicK, CR, Mf. Crown 8vo, 
-PHYSICAL(iEOLOGYadd GEOGRAPHY ofOREATBRlTAIN. 

niiiitr.(t.d wlih NunEliOUB Mbct'toI's™?!^! GiMLWJICAL MAP of GREAT 
BKITAIN, printed ii " " 



nOBSON.— CONSTRUCTIVE LATIN EXBHCiSES.forTHichLnBtLeEleni 
of UiB Linguage oD a Syttem of AsaljBls aad Syntbe^ with Lstlu Ret 






KTraBELL.— BIARRITZ imil the BAajDECOUNfEIES. By COUST HmiiT 
RtraeEU', MemherortbeGfographicplkDdGEDl^tgicalSDciBUiHDrFnDce, Df the 
Alpine Olnb, and Sociit^ Ramond, Author of 'P&a ud the Pjreueei,' &c 
CroHD »vo, with s Hup, «t. 

SOHOOI^BOTS' LETTESS foe COFYIKa and DICTA- 
TION: bPlKB » ScriM Dt Lithogrnplimf Utters on Sabjiicia inlEreMira; to 
Scbeol-BofK, nll^ Bemaiks on the [!]B!ietitl(ils of Good Wtitlng, be Tblnl 
ICdltlon. Larg« poet Bvo. dotb, 2). ed, 

.KtrniHENTS of GEOLOGY, By SAnnsi. Shabp, F^.A.. F.G.S. 

lulrDduUur; iDd PbTBlcsl — Slrutlgraptilal uigd P&lai»nU)[oglciil. Second 
""■'" " ""'""■■ ""■■ -nlarged- Crown 3v- -' "- ■- 



I 



mjlJJVAK.— THE PRINCES OF INDIA. An HIetortc 

Bbih. BjSIr Edhimi Sdllivah, Bin., Author of ■L4-Uft 
tie Trenches,' ' KASible! In Nortb nod. Buulh Amerlea,' I 
Crown Bvu, cloth, wlih M»p, as, fti 
SHBBBT.— FIIOM VLNKYAFIU to nECANTEB. A Book obont Sberrj. 



Hob 'PiDso V»bo*1>, WiUi ii Map of the Jeces DIatrkt. Slh Tbou- 



Edwatd Stanford, 55, Chaimg Ct«1i6, \^i&!S.<nt, 



^ibrarg or ffiSall ^laps. 

nlkt. >L 

Oc4>Hnd,A 1U.M.; BwiBird on llnoi, In mduan oh, 31. U 
Z.Oin)OV uid Its STTBUBBS.-Ob On laii of m li 



mlmnd. Ij. M. A KrjlLtp OMrbt bti aa tptlkaaea,m 
SOOTUUTD.— Slide, fire mllu to u iiii4; ilv, H indH (9- MlJ 



IBBI.ANII.-SI-] 
ll, II.. M-i m.« 
nmlibfd. sl 3>. ; 

ABIJL.~-tl«l(. IID 

Kll.r. K 

ATBIOA,— V.K 



mlln lo ID <Ddi ; liie. «B indwa b; sa. 



NORTH AHEBIOA.— Scilp, as mils to in Inch. 

wiiUlKd, il. ; t^ffibg roller^ SL 
CANADA.— LA ROE MAP- ol CANA.DA, iDFlndlnK 

gniui, Nrwronndluul. si.d ■ Urge ponlon of ibi- Udiim ist 

AnowuiItH. Bale. 19^ mlUa id ui Incbi die, 96 India 

ChluniH] amU. 

XnriTBD 8TATB8 and 0£lfTBAI. AUKBiaAH •'— 

Ni-w nmniixiiJit, Nun Sc.mj.. Hf. found land, ud ihe W«t JnSl™. ( 

Riotumi toai^ «I. I3t, tir, ( on roUFr, TiniBlmli si. ; *prl> 
•OnTHAimUOA,-^l^ U iiiU«i (0 in Indt; 

ACr«T]LALA8IA.-eatle, u diU» to im Inph: <l: 
rViliiunJ inil niuniiliil uu iiaai, moruccD cue, 31. 13(. Gd. 



Edwwi Stanford., SS, Charing CnNU, loi 





OENBEAL HAPB. 




1 


(Smeral Itaps. 




1 
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-SSSifSll^iSSiS 1 


^^ipssssi 1 


ATTSTBIAN EMPIRE. By J. AKHowsMrra, S«1d. 2 
alse, M incl.eB hj 23. Slieet, eoloured. 3i. i mouuled to case 


9 milcB 10 


-' I 




J^c;^ 


S-" 1 


FBAN-OE, In DBPABTKENT8. Wltb . Suppleirmurj Ms 
31 mllra w ^iuch f air, 22 lni:l«s"tij°2B.°'s'hM^ colouMd, 3J. ; m 


unledio ■ 


OBBBCB and the lOHTAN ISLANDS. ByJ.A 
IS mllM W ™ tach ; stee. aa Jnches bj ii. SbsS, «1do« 


— ,^. m 

, 31. ; mUDiited in ^ 


ITALY, inrimlhig Skfly u,d the Maltese Iilai^ Bj J. A 
M DiLLm lo au Incl ; In Iwu sHeela, rfw of each as Indm by 




Couilti- 111 tlie IJist a« fat oA the Rhine. By J. AaEOweHiTH. Scalf 


.«= I 


"'^fo"^ Je^^^a^'^^'^^ i;"^.';.i^T%' 


.S ■ 


^f^ rlf.^b^^b^^'l^^- "^ ,i4"rr.-i JT 


aiM°J' 


-»- 1 


SWEDEN and NOBWAT. By J". Abkowbihtb. Sa 


''n'cf^s'S, 


"'•"I 


a« inches by 22. Shwl,<»luBr«l,3i.i moonlid in' cue. 6(. 


'"""■ 


-- 1 


"S^»SSS»=Sli3— 
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Edward Stajiford, 66, Charmg Crou, 


'ijstAss^ ^^1 
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BXIBOTBD LIST. 



Pria, piMla, Id cue or pcrpll 

nnnnieii oacbtb l(iIbM,lD ti 



(u ttwir PnpuIitlDii. ftc Sake 



. OolDured Kud m 



WAIVES.— KOttTH ud SOUTH WALES. Be-lne or WOt 
tboTDUfhlj KTiKd jind tornvted to tbe pretient Unie. fioJa, S raflf 
Ench Id JbttU 33 iuchin b; IT. colonml, 3i, -, munnted lo hiU iB i 

SOOTIiAiri), Is OOTTNTIXS. WUh the Boidi. mnn,: 



XBXILAin). In OOTTiniBS and BARONTBB, ml tb* 

W 38?°0n twgeliHU, ciilound,'u.;mountodoa [Inoi, [n ohT; 
roller, nmlihed, Itj. 
IBEI.AND, in OOTHSTIBS. WiUi the Eoida. Rlyeri,j 



OOLLtNS' STAinSABD KAP of JiOTSmOU to idnil^ 

Price, plain, id chw. 1i.'; coloiued. I'l. Ed.) moanteii on llDen, dtt 

BBITISH BIETBOPOLia.-DAVrES'S NEW MAP ot W 
UbTllOPOl^. Suli^, 3 Inchena a mile; eli^ 30 incha bfj 



SAIL WAT MAP of L.Oin}ON and ENVIBONB.-^ 

SPECIAL MAP ol rte RAILWAYS, BAILWAV MTATJOB 
WAYS, POeXAL RisrRK.TS. *nrl 8U B-D13TIIICT8. Id LOMI 
ENVIKONS. Soile, I ineli Wiiinll6;elje, MinobabrSl. Pfl 




OBNIBAI. KAPB. 



XOBTHEBN ABIA, IndndiTig Siberia, RstdIkIibUik, Jipm, MuitdmaTlB, 



L SINOB, fto. (TUBKET in ASIA). Witb porUoni ol Pctsii, tl 
la u in Icclij ^u, 3e^iIlcIles b; aa. SHitm. coluurisl, 3i.; manattA, 



IHBIA.-^rAIlPORD'S N 

PnteDlDlTldloluoribeCuiiiiLiy ow'faiiiK vj uie muflL nc 
W milH lo an iaebi eiie, 29 incbcs liy £1. ColDnred, Hi, j 
OK, BL ; on nilkr, vomiBbed^ ] U- 

IHSIA.— HAP af [NDIA. B; J. AmtnnexnH. Scale, ' 

OBTLON.— >fAP Df CKTLON. CooBtrui 



e n^nty-t 



y MojQr.Ocnprel Johh Faisint, 



OBYliON,— COFFEE ESTATESofCETLON. Map ■hawing tbo Petition nf Iba 
OufI« KitHM m llie Crnli>l Provinte o-t teylon. By J. AB«oWBmiB. aie, 
IBJnch^B b; 10. litKft, ODluuiel, ai. ; nwuDCed, In oue, u. 

BTTIUILAH, dfco.— A Hip Bhowiog the 'nriaoB Itontri propoKd for oinnHtiiig 
Cblna Hitb Indlt end Karope Uirougb Bamuh, and develuplng lbs Trade af 
Erutem liengil, Barmab. and Cliiiia. Prepared uader Uw dlrecUon of Jona 
Ooitn U*T, F.B.IiJi. Sciile. 33 mil™ lo an iiichi nine, 17 UKba by 31 

BUBHAH and ADJAOBWT COUWTBIES.— Complied from 
•ailousMS^.anilDihcrDocumraiB. Br J. Abbqwuiitu. Smia. It mUea U 

OHDtA and JAPAN.-. 

and JAPAN. Hllli Ihr AU>ivnt Faruor Diiitah India, Aaialic Uuuia. Bumiab. 



Edward Stanford, S5, Cliarmg CroBa, Loodon. 



aHITBBAL UAPS. 

BBTTISH COLtJMBIA.-NEW MAP ef BRITISH COLUMBIA, U 
ttaclnUr-QceaDlc Katlwa;, Kcalr, 25 Qiiles lo mi hitli; dH. 39 Lucbeg 1^ 

OAirAI)A.-MAP df 

BkoOa, PriicE Edwan 

porlloD of llie Uoilrf aialcn. . . 

toller, VBinlihed, 151.' " ' ' '' 

P ai T .m> STATES and OASADA.— STANFORIVS NEW RAILWAY 

iDd COUNTY MAP o( Iho UNITED STATUS irid TKHHlTOBlbS. logelber 

isfl. TwoebccU, niluarBl,2l(.; laM, 2M. i on rollers, varniiOKd, Ml, 

HANDY MAP ol Ibo UNITED 
ze, 4U ^]icbe4 bj 25. Coloured ubcdt. 



TTNITEp STATES. 



BBBUTTDAS.— MAP et U» BKRUUDAS. 
Eiwllencj Mnipr-Genoral J. H, LlrBOI, C B„ E 
In-ChltfruflbiiBorDiudu. Scale, 2) inJes u & 



WSST INDIA ISLAHDS EUid OnATBUALA.' 
JAKAIOA.— A NEW HAP or the ISLAND OF JAMAICA. Ptrptinil 



Hod of MiCur-i^imerii J. R. Man 



SnrYW Ii 
in, kTR-E 



Edward Stanford, 55, Cliaruig Crosa, Londmi. 



Iiv ordn of ttie British Gi 
){ li-Kolw.^. :_._ .7 



WXSTBBH AUSTRALIA.— 'Wlih PUu of IVrtli, FTamuiUii, uid Qtdl 
<Hl. FraaithrSgrirjivrJahnSniiLniullW'. KH|.,Euryerar-CI«DHal,iDd(re 
•1 l<umHniit> iIhCuUhiI*) DIBiwiil AdmlraJly. BtJ.Abbdi 



SOUTH AUSTKAIJA.— S>>o«in«llwI)l'lel<ni tDioQninttaorihcatltad 
ponluH of lb< rruTltm. UllhSlluatlHiDrMiiiUDf Copprrsnd Lead. Fnitl 
tto Swrrrl of CipL Ttamr, ILfL. SurvEToMionprd ol Ihc Oolon;. Bf I. 



ttXrESBSI.AirD.— 'TTANTORDS NEW MAP of t 



VICTOBIA.— A NEW MAP rt Ibe PHOTINCE of VICTORIA (AmfriUt) i 
atovini nil tti» RoaiK RItmi, Tuwu, CohmIh, Gnld Diggings, Shnp toil 

■IkM, b. 14. ; or iddupM «■ Unen, In oue, 4c Sd.' 

KXW ZBALAND. 



MBW ZEAT^ATTD.- 



NBL80N Ud HAaLB0aOUOH.-A NEW MAP of tlw FRO- 
VINCl^S flf NELSON unl MAHLBORODOH. In N?w Zn^iuid. wllb Cool:^ 
Slmil. Mill <bt Suomsra Vnn ol Ihe Pnrelnce of Wdllnpon. SoIb, b milei W 



TASMANIA (Van Diemen'B Land).— Prom MB. Survij* in On 
Culnnlul fiOtoe. nod In Il»Viui Uli-uien's Lund CijiDpuiiT'i tilSce. B;J.ABXO>r- 
wiTH. SnlF, lot mliHloui inclii slw, 31 lacliegbj3«. EihBC, csloDied, 3(.i 



.Sdword Stanford. 55, Ctaating Cross, London. 



BOHOOL MAPS. 



STANFORD'S NEW SEEIES OF SCHOOL HAPS. 



K Ihfl CommlBsi, 



IB Pdohoiiki! Cnnie 



Olugaw, Halibi, £ 



CuloiiLei. Thp Ssrio romprlmn lie folluwing Maps, Hie 68 inolis by III 

Baatem Hemiaphere. I Eng-land. I Aflrioa, 

Westem Hemisphere. Asia.. north America. 

Bnrope. Holy r.aiul. Soutli Ajnerlca. 

British Isles. | ludla. I AuHtralaaia. 

Scotland. I Ireland. | Australia. | New Zealand. 

Old Testamant. | New Testameat, 1 Acts and Epistles^ 

The Britiah Isles, size IB Inchta bj flo. prioo <2i. 

The World in Hemlspheies. Siie loa incbte b; 90, price lU. 

Thli New Series o( Lnnte Scbnol Mipa bu bwn drann tmd eoiinxa] with the 

otmuet carp, and is conatrDctrsl apon Ibe priAclpIt of cumbtnlng with E™8^lilu' 

AccDiw^ UEid fljBl^tLidUc drrabgemifiit the b«ld ontline and lellerlDg requifliLe 10 



STAITFOBD'S SHAILEB SEEIUS OF SCHOOL HAPS. 



ruUcra. vimlfibed, 6f , 



Old TBHtamant. | New Testament, i Acts and Epistles. 
MrLtw of SoutL America, Aiutmllo, and New Zealand are piepulDg, and will 
Btaurtlf be issued. 



t- 



Edwaxd Stanford, 66, ClLarliiff Crou, London. 



BTAITFOBD'8 NZW PHTSIOAI. SBBrBS of WALL KAPS, 

UiR«l>;i^iiiiiti'<ilorU»0«Uigte>lSurTFy8i>ttbe United KUigikFrn.' 
The Britlah Isles. Scalp, ilj mila to tn inchj du, M inch™ by 6B, 
BiLB-land and Walea. Scilv. A mDo Ia an U>di< sUc^ SH Indies b^ D& 



Scotland. SnilE, a mllM » an Inch ( 
Ireland. Scale, h tdla td ui Inch ; d: 
Ameiioa, North. Sale. ftT tnllH t 
Amerloa, South. Scale. 0! miles ti 



The World in Hemispheres. 

The World (MTCBfor). H(«,Biilii<-l 
The British Isles. SIib.bi indif, 



Europe, 


Australia. 






England. 


the Children of 


Africa. 


Scotland. 


Israel. 




Ireland. 




New Zealand. ' 


BoniBji Empire. 


and Travels. 



VARTTTS LABGE OUTLINE IXAFS. Price, (a plain 
The World (globular), x feel 3 inchai bj 4 feet 3 incshea. Ptlo 



Eorove. I America. | Ireland. 

Asia. Entrla.Qd. Falestine |0. Teat.]. 

Africa, I Scotland. ' PaleHtine(N. Test.). 

STANT'OBD'S OUTLINE MAPS. Slic, 13 iocbei by u. pUnled on 

Uaeful KouB-ledge Society's MiiiH BBd AllQies. Ptlai ed. each. 
STANFORD'S PROJECTION SEBIES. Unil-orm Id Blu, price, Ac, 
The OXFORD SERIES of OtlTLINE MAPS. Slie. Ifllncbei bj U. 



Edw&rd Stanford, 55, Charing Cross, London. 



WATDSAL HUrrOKX CUOBAHS, &0. - IB 

Sianfortr's ^mgramB of |taiural pistor^. 




itlEc Men whoBf n>n 






ivsiUble either tor due ExerciKe er InU- 
Uer anil -vtirniBhed, Hi. ; or Iblded in book fbrm, it. 
FoBHila. By J. W. LOBEi. F.E.QS. 
Tertiajy PohbUs. By J. W. Lowbt, F.R.G^. 

J, W, SiLIKB. A,L.S, F.G.S., Uld a. WOODWiBB, 



InaectB. IItAdam Whub. 

FlehsB. Bj P. H. Gome. 

Eeptilia and Amphitia. By Dra. Bell ninl BiiHO. 

BirdH. ByOsoEOE Ghat. 

Tffft. tn>n n1fn. By Dr. Baibd. 

Britiab Sedimentary and foBaUl&Toiia Strata. By 11. 



Jrljiiig's Jmprohth ©atticisms. 



.D, P.it.A.S., F.B.Q.a., I 



GmKKAl Geoosipki. 






UVIVtSBU, UlSIOST. 



Edvard Stanford, S5, Ciiaring Cross, London, 



HZLEOntD LIBT. 



Smpiurc nnb ^nimal prints. 

PEBCBPTIVB ILLUSTRATIONS OP THE BIBLE. 

Df ■Lasam on OlJ-cfci.' Tbe whole from OriglMl IteBiBra by 8. Bi 
Aran. fipTMsly (or lhi> Work. Tbej' luTa Ijeen rMeuUy ^e^lllg^»ved 
custnllj coloured. Blu, II) Inches by IX 



TlieSelofsa Prtnta, In Paper Wrapppr . 



ThcKli 
appliaJoi 



Plules, fihlhlting 130 FiRnres. Size. 13 InctlH by ». 

Inquiry Inxn the juimg, uid aJTord Kopt for ImtracUnn ai 

BnuDd In Fnms 

In Clotb. Bud GluE 
SeCorse Prints, ColoorHl I3(. .. Z4>. .. sir. 

Single Pilnu, csloarej, M. ; nionnled on mlUbDud, lod. 

The AITIMAL KINGDOS at ONE VIEW, olesrly eihlbltliig. sn 



U lUUbi 






M. (Mon, Ac.. ■ 






n./uli CO 



mlmnd 



Single PliUB,/! 

TAHTTB GEAPHIO ILLtJSTaATIOHS of ANIBEAXST 

jhowlug their UtlUiy lo Man. in their Serrt^s dtulw Life ud Us~ -"- 
!i»tb, Bennlifully colonted. SiM, 16 tochCB by 13. Price, the wt, ; 

Thi 31 t^KTotc PrinU nay alio le \ad, price U. M. each. 



I 



raMilIboor<l,U 



For comph^le lisU 
gratii bD application, 



EiJward Stanfoid, &Et, ChAxisg Ciou, Loodon. 
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i,^t %nii&\ Panttfattiiriiig |nkstr«s. 

Edited by O. PHILLIPS B^VAN, T.O.B., «ic. 



.♦»■ 



TA^ Series comprises the following Volumes^ price 33-. (nL each. 

Iron and Steel W. Mattieu Williams, F.C.S., F.R.A.S. 

Copper T.A.Phillips,F.C.S.,F.G.S. (Mem. Inst. C.E 

Brass ^ Tin^ and Zinc .. Walter Graham. 



Metallic Mining Professor W. Warington Smyth, F.R. 

F.G.S. (School of Mines). 
Coal A. Galletly (Curator of Edinburgh Musei 

of Science and Art). 
Collieries Professor W. Warington Smyth, F.R. 

F.G.S. (School of Mines). 
Building Stones Professor Hull, F.R.S., F.G.S. (Director 

Geological Survey of Ireland). 
Explosive Compounds .. W. Mattieu Williams, F.C.S., F.R.A.S. 



Guns^ Nails ^ Locks ^ Wood-\ 
screws^ Hinges^ Buttons^ I The Birmingham Trades. — The late W. 
PinSf Needles J Saddlery ^ | Aitken (Birmingham). 
Electroplate . . . . . . j 

^P^^M&chi :: ;: :;}g.Lindsey (Birmingham). 
Cutlery F. Callis (Sheffield). ^' 



Acids and Alkalies .. .. Prof. Church, M.A., F.G.S. (Royal Agric 

tural College, Cirencester). 

Oils and Candles .. .. W. Mattieu Williams, F.C.S., F.R.A.S. 

Gas and Lighting .. .. R.H.Patterson, F.S.S. (late Metropol. G 

Referee). 



\ 



Wool Prof. Archer, F.R.S.E. (Director of Edinbur 

Museum of Science and Art). 

Flax and Linen W. T. Charley, M.P. 

Cii^//^^ Isaac Watts (Sec. Cotton Supply Associatio 

S//^ ,. .. B. F. Cobb ^Sec. Silk Supply Association). 

^ 

London : Sdward St '^i O^axm^ ^xq«»«.. 
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